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CHAPTER I

INTRODUCTION AND REVIEW OF THE LITERATURE

Introduction to the Procblem

For many years, since the time when Behaviorism first became a
strong influence in psychology, the study of learning has dealt pri-
marily with the influence of external stimulus variables on leurning
and retention. Only recently have psychologists and educators once
again begun studying the influence of the cognitive activities of the
learner on what he is able to remenber at some later time. These are
part of a class of activities Rothkopf (1970) has called "Mathema-
genic Behaviors," which he has defined as " . . . those student
activities that are relevant to the achievement of specified instruc-
tional cbjectives in specified situations or places.”" Included under
this definition are internal processes such as set, information pro-
cessing, rehearsal, etc., 21l of which have a direct bearing on
retention,

A large body of contemporary psychological research suggests
that the way a person organizes information in learning it is an
important “"Mathemagenic" activity determining what and how much of
the information he can later recall. Endel Tulving (1962) has
called this internal coding or organization a learner imposes on
verbal material "subjective organization."

Mandler (1967) and Mandler and Pearlstcne (1966) have developed
a aorting task by which the effect organization has on memory can be
studied directly. In their research, students were required to sort
cards, each bearing a single word, into piles of their own choosing,
placing related words together. Sorting trials were continued, with
the cards shuffled on each trial, until the student sorted the cards
into the same piles on two successive trials. At this point, Mandler
assumed that they had established a stable organization of the set
of words. Then, or at scme later time, the subjects were required to
recall as many of the words as they could remember in any order they
wished. A strong linear relationship was found between the number of
piles the students used in sorting (up to a maximum of seven) and the
number of words they could recall. Most striking was the degree of
difference produced by this variable. Students sorting into seven

13
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piles could recall twice as many words as those sorting into two, even
though the amount of time spent in sorting did not differ significantly.
This relation between organization, as defined as the number of cate-
gory piles used in sorting, and recall appears to he one of the
strongest effects yet identified by psychologists studying human learn-
ing and memory processes. This phenomenon will be referred to in this
report as th: Mandler Effect.

An irportant implication of Mandler's research is that the task
can influenze the organization a person imposes on a set of information,
and thus influence his ability to recall the information. It appears
that by utilizing Mandler's task, the interesting activity of organ-
izing informaticn can be studied and to some extent controlled. How-
ever, there are certain limitations of the studies done so far which
point the way to additional nezeded research. First, all the work
which has been directly related to the study, of organization cnd its
effect on memory has used word lists as stimulus material. No one
has yet c¢learly demonstrated that the relation between organization
and reca.l is obtained when mcre complex materials such as prose are
used. Sacondly, previous research has used a very few task variables
in investigating their effect on secondary organization and retention.
For botht practical and theoretical reasouns, this research needs a
great deal of expansion,

Recently the Educational Research Group of the Centre for Struc-
tural Communication located at Kingston-upon-Thames, Surrey, England
has developed a self-instructional technique designed specifically
to aid *the student in organizing the concepts and facts in a prose
study unit. They bave called the technique Structural Communication.
Besides its pedagogicol promise, this technigue is of interest because
it has clear parallels to the research dealing with organization and
memory. In fact the curricular materials prepared for Structural
Communiication make it possible to test quite directly whether the
variable found by Mandler to influence recall from word lists has a
similar effect on retention and recall of the major facts and con-
cepts of a prose possage. Furthermore, the method has embedded in it
new task variables which may influence the wav students organize and
retain written discourse.

The present research is generally an extension of the organiza-
tion and memory literature for the purpose of assessing its relevance
to complex classroom earning. There are three objectives of this
study: (1) to determine whcether the way a student oxganizes the
concepts and facts of prose study units affects his recall as psy-
chologists have found with woxd lists; (2) to evaluate the organiza-
tional aspects of the new self-instructional curriculum technique,
Structural Communication; (3) to determine the effect of several task
variables on the subjective organization and subsequent recall and
use of prose information.

14
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This chapter will review psychological research which illustrates
the importance of subjective organization for later recall, and a
theory of how organized information is rotrieved. It will also pre-
sent an elaboration of the Structural Communication technique, the
theory and assumptions underlying it, and its relation to the organi-
zation and memory literature. The chapter will conciude with a brief
rationale for the studies described in this report.

Review of the Organization and Hemory Literature

Within the last twenty years thers has been a resurgence of inter-
est in human memory processes. During this time much significant
research has been done which sheds light on how people remember and
recall information. One of the most productive research areas has
been the study of free recall.

™e free-reacall paradigm permits the subject to recall previously
presented items in any order he wishes. Usually certain regularities
appear in the subject's recall protocol. There is a tendency for
subjacts to recall items together which are objectively or subjec-
tively related to one another, even thcigh they are separated during
presentation. The tendency for separated items to be recalled con-
tiquously is used as evidence for inferring organizational processes
on the part of the learner. This “subicective organization" is
believed to be a necessary if not su. ficient condition for recall by
most investigators in the area (Kintsch, 1970; Tulving, 1968;
Mandler, 1967, 1968a).

In this section the research will be reviewed which suggests
that such organization does exist, that it is quantifiable, and that
it may be a necessary condition for retrieval of information from
merory .

Clustering research. 1In the early reszarch on organization of
free recall, the experimenter prepared a set of words which he con-
ceived as consisting of two or nore mutually exclusive siubscts of
items. Individual iterms in the same subsets were assumed to be more
related to each other than to items in any of the other subsets. The
subscets were usunlly defined as consisting of items which either
belonged to the same conceptual catecory or were associatively
related. A1l the items in all the subsets were then presented in
random or guasi-random order. Organization was agssumed to have
occurred if subjects recalled related items in immediately adjacent
output positions more frequently than would be expoected by chance
(Tulving, 19G8). These sequences of related words were referred to
as clugters.

15
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A study by Bousfield (1953) gave impetus to the study of organi- i
zational variables on recall. 1In this study, subjects were given a
randomized list of 60 words which consisted of four 15-word cate- ;
cories. Immediately after presentation, the subjects were given 10 :
minutes to write all of the words they could remember in the order in :
which they were remenber:d. The results indicated a greater than !
chance tendency to recall items in grcups or clusters which contained ;
members of the same general category. Bousfield suggested that this
category clustering was a consequence of the activation of super-
ordinates by the items presented. These supercrdinates then sup=-
posedly mediated the emission of the items dursing recall.

Later studices have confinsed the phenonencn of category cluster-
ing and have related it to the runber of words recalled (Bousfield
and Cohen, 1953; Bousfield, Cchen and Whitmarsh, 1958; Cofer, Bruce
and Reicher, 1966). The Cofer paper reported a series of experi-
ments involving categery clustering in lists composed of woxds which
were given with high frequency (HF) or low frequency (LF) when sub-
jects were askad to list mewbers of a categery. The presentation
sequence was varied by presenting the items from different categories
either in a blocked (words from each category being grouped together)
or random order. The results showed that blocked presentation aug-
ments the number of items recalled only in the HF list. Hurber of
words recalled and clustering were both higher when HF lists were
used., These investigators also computed correlation coefficients
between Bousfield's (1953) index of the degree of clustering, called
the ratio of repetition (RR), and the number of words subjects re-
called. RR is calculated by subtracting the number of clusters from
the nurber of clustered words in a given subject's recall protocol,
and dividing the result by the nusber of words recalled minus cne.
This yields the number of times the subject recalled two related
words together as a proporticn cf the number of times this could
have occurred. Recall was found to be positively correlated with
clustering in all but one of the conditions.

Other rescarchers (Jenkins and Russell, 1952; Jenkins, Mink
and Russell, 1958; Deaese, 1959) have found that acsociatively
related items presented in randem fashion during input also tend to
cluster at output at a level greater than chance.

In most of the clustering studies, a large proportion of the
jtems used in the stimulus lists were not only categorically related
to one another, but were associatively related as well. Therefore,
it is not clear whether the clustering ¢f verbal responses in these
studies should be explained c¢n the basis of simple associations !
between words in the lists, or whether it is necessary to invoke the ‘
additional principle of superordination. Marshall (1967) has pro-
duced evidence that when the association ameng list members is held

16




constant, the role of category membership is still important for °
recall. 1In his experiment II, Marshall computed associative overlap
scores for the words used in his experimental lists. This index is

a comprehensive measure, which includes all of the associations which
two words ccrmonly share, expressed as a proportion of all their
respective associations. Six groups of subjects were then presented
with lists of 24 items in randem order. dach list contained six
categorized pairs and six non-categorized pairs, with all pairs in
each list equated on associative relatedness as measurad by the over-
lap scores. Each group was givern four learning trials on one of the
lists, with the words in a different order en each trial. The results
indicated that when association strength between pair menmbers was
equated, word pairs that belonged to the same category were recalled
more frequently than non-categorized pairs. Marshall also provided
evidence that recall and the amount of clustering are positively
corrzalated.

In summary, it appears that if the stimulus material contains
words which are related either categorically or associatively, clus-
tering tends to occur and recall improves. The research indicates
that humans are somehow able to utilize the structure inherent in
the list during learning and/or recall.

Subjective organization. A major disadvantage of the measures
of the amount of clustering is that they only tap organization of
the type for which the experimenter is specifically looking. The
relations among the items in the list are defined by the experi-
menter, and the obtained measures of organization are dependent upon
the degree to which subjects recall in sequence exactly those words
the experimenter identified as being related. Tulving (1968) argued
that subjects not only use organization in the list that is appar-
ent to the experimenter, but they also tend to find their own idic-
syncratic relations among words in the list. Thus, clustering
experiments tend to underastimate the extent of the total organiza-
tion a subject imposes on the list during learning and utilizes
during recall. If one wants to include this aspect of subjective
organization in his ressarch, it could be argued that: (1) material
would have to be presented to subjects as nearly free of any appar-
ent organization as possible; (2) because these words are supposedly
not related, it would be necessary tc present lists more than once,
so that evidence for such organization could be cbtained; and
(3) it would be necessary to present the items in different orders
on each trial in order t¢ avoid the chargs that any clustering which
might occur was due to contiguity (Tulving, 1962).

Tulving (1962) tested thesa notions by devising a method for
measuring the degree of organization subjects impose on a list of
supposedly unrelated words. fThe experimental procedure consisted

17
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of presenting subjects with “ists of "unrelated" English nouns.

Sixteen Aifferent sequences >f these words were constructed such that, :
considering any block of the stimulus list, there was not any appar-
ent organization in the presentation orders. No item was adjacent to
any other item more than once. Subjects were then given sixteen i
trials with the sixteen reordered lists with a recall test following

immediately after each list presentation. The data showed that on

succassive trials the subjects tended to recall the words in much the

same order. Tulving assumed that this grouping in zecall reflected

an underlying stable crganization, and developed an index to measure

it (s0). He found that both recall and SO increase over trials and

that they are highly correlatecd. This result was later confirmed

by others (Bousfield, Puff and Cowan, 1964; Tulving, 1966).

In all of these studies as with the clustering studies, recall
was assumed to be dependent on subjective organization because of the
correlation betwesn measures of organization and the number of words
recalled. Correlation, hcwever, dces not necessarily imply that one
variable causes the other to occur. They may both be the result of a
third factor, which produces the covariation.

Several recent studies weaken this criticism (Tulving, 1966;
Tulving and Osler, 1967; Bower, Lesgold and Tieman, 1989). Tulving
(1966} reasoned that if it were true that recall is just a function
of subjective organization formed, and nct of repetition per se,
then if it were possible to inhibit the development of subjective
organization, repetition would have little or no effect on recall.
On the other hand, if recall is primarily a function of repetition,
the number of words recalled should increase as a result of repeti-
ticns whother or not the lesarner was subjectively organizing the
words. The experiment used to test these assumptions was a typical
malti-trial free recall design with twelve trizls for each subject.
The only difference between the two experimental groups was in the
treatment given prior to learning the list. Both groups were given
a prior task of reading a list of word~-letter pairs for six con-
tinuous trials. For the prior acquaintance group, the words in
these pairs were words from the list to be learned. The nc prior
acquaintance group had pairs of male names and random numbers. Bath
groups rezd pairs out loud as they were presented on a memory drum.
By the end of this task the subjects in the prior acquaintance
group had seen and responded to each word of the experimental list
six times, whereas the other group had not seen the words. It was
assumed that the reading task prevented the prior acquaintance group
from organizing the stimulus words. The subjects were then given a
series of learning trials on the word lists. The results showed no
difference in the learning curves for the two groups. Tulving con-
cluded that mere repetition is not sufficient to i.crease recall.
Repetition is effective only when it leads to the formation of
subjective organization.

ettt £ .
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Number of @ategories and its relaticn to recall. Some of the
most important research relates the form of subjective organizaticn
to recall. Specifically, it deals with the nunber of categories sub-
jects usel tc organize a set of words and how many words they can
then recall from the list.

Sarly work indicated that when subjects are given lists with
categories built into them, recall is a functicon of the number of
categories in the list (Dallet, 1964). Wcrk by Cchen (1966) and
Tulving and Pearlstone (1966) indicates that when list length is
varied but category size is held constant, the average number cf
words recalled from each category will be constant if the category
is recmlled. Thus the total nunber of ucrds recalled is primarily a
functicn of the number of cotegeories remembered.

In 211 of these studies, it wos assumed that subjects organized
the lists according to the experimenter-defined categories. They,
like the other clustering studies, tend to underestimate the total
amount of subjective organization which subjects impose on the
material because they relate rocall only to these experimenter-defined
categnries.

necently llandler (1967, 1968b) and !andler and Pearlstone (19606)
introduced a task that permits subijects to crganize the material taem-
selves nnd which allows for the stuldy of the effect of the number of
subject imposed categories on recall. The study by !landler and
Pearlstcne will serve as an illustraticn of the task, as well as pro-
viding further evidence for thes importance of subjective vrganiza-
tion for recall.

These researchners argued that in most conecept (or category)
learning experiments, the task forces subjects to learn the cate-
gories which have been determined by the experimenter. This not cnly
hides sny idiosyncratic organization established by the subjects,
but may als~ present subjects with an interference paradigm. If the
subject's ¢onceptualizetion or organization is not identical to the
experimenter's, then o subject must suppress or ignore his ovn sys-
tem in order to complete the task. Because this activity takes time
it may interfere with learning.

The experimental task consisted of asking two groups of sub-
jects, frce and constrained, to sort lists of 52 words into cate-
gories. Each word of the list wzas printed on o separate 3 X 5 inch
card, thus forming sorting decks. Subjects sorted successive decks,
each containing the some words in a different random crder, until
they wure oble to scrt the cards into the same piles twice in suc-
cessimon. tembers of the froe sorting group were allowed to use from
2 tu 7 cateqories and to use any system they wished as the basis for
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sorting the cards. g£ach subject in the constrained group was re- .
quired to learn to sort the cards into exactly the same piles as a
yoked partner from the free grcup. Upon reaching the sorting cri-
terion, all subjects were required to rocall as many of the words as
they could in any order they wished.

The results showed that constrained sorting takes more time than
free sorting, thus supporting the hypothesis that forcing a subject
to learn experimenter-defined categories is interfering. although the
constrained group tock more trials, once criterion was reached recall
was the same for both groups. The major finding was the relation be-
tween the nunber of categories used by the free subjects and their
recall. Recall was an increasing functicn of the nurber of categories
used in sorting. This same relation was found for the constrained
subjects who reached criterion.

Mandler (1967) examined many parameters affecting the relation-
ship between the number of catzgories used in sorting (NC) and recall
(R). Basically he used the same task as Mandler and Pearlstone with
the exception that no constrained subjects were used. A series of
experiments were run which varied the type and number of words used
in the lists, and whether the subjects were free to choose or were
assigned the number of categories to be used in sorting. The median
value of +he correlations between NC and R for the experiments was
.70, again stressing that NC is an important variable for recall.
The experiments demonstrated that this relationship between NC and
R is a robust fincing, being cbtained when: (1) words of high or
low cultural frequency are used; (2) the length of the list varies;
(3) subjects are assigned the number of categories they are to use
in sorting; (4) and time and trials are held statistically and
experimentally constant., These findings have been replicated by
others and scem to be reliably obtained using similar experimental
procedures (Mandler, 1968b; Mandler, Pearlstone and Kocpmans, 1969;
McConkie and Dunn, 1971; Dunn and McConkie, 1971).

Most studies which have used Mandler's task to study secondary
organiration have used word lists which did not contain any anpar-
ent internal structure. An exception to this was the Dunn and
McConkie (1971) experiment. One of their groups sorted lists which
contained conceptual categories drawn from the McConkie and Dunn
(1969) word sorting norms. Subjects were assigned the number of
categories they could use to sort the list, but were free to place
the words within the categories using their own system. The results
showed that the relationship between categories and recall is still
cbtained when subjects sort cconceptually organized lists; thus, the
effect is not limited solely tc the use of "unrelated" stimulus
material.
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Advantages of the Mandler scrting task. A major weakness inher-
ent in the tasks of the clustering and SO studies, including Tulving's,
is that neasures of subjective organization can only ve derived from
data cbtained at the cutput phase. Therefore, it is impossible to
assess the crganization already existing in the subject's mind at the
time of input, and whether subjects crganize the words during learn-
ing or only at the time of recall. The task described by Mandler
circumvents these problems.

By using the sorting task, one can see how subjects first place
the items into categories. This initial card placement way be
indicative cof prior subjective organization. Changes in card place-
ment over sorting trials may indicate changes in that crganizaticn.
It also provides a means by which the organizatiocn formed by the
subject during sorting (input) can be directly related to recall
(output) .

As shown above, when the number of categories used in learning
increases, recall increases. This suggests that organization occurs
at learning, and that it then influences retrieval. If it is to be
said that retrieval is based on that organization, hicwevar, it is
necessary to show that .tems contained in the categories formed
during learning tend to cluster together at recall and that as more
of these categories are used, clustering and recall subsequently
increase. Mandler (1967) provided such evidence by using the mean
ratio of repetition (RR) developed by Bousfield (1953) to measure
clustering. It is defined as R/(N-1l) where R is the number of tirmas
a word from a categoxry follows ancther word from that category and
N is the total number of words recalled. Mandler computed random,
maximum and obtained RR scores for the large groups of subrects in
his stody. The random RR value was determined by randomizing each
subject's recall protoccl, then computing the RR value for the words
in that random order. The maximum value was found by calculating
the RR value which would be cbtained if each subject had recalled
the words in each sorting category as a single cluster. The cb-
tained mean ratic was simply the RR value for the recall sequence in
the order each subject emitted it. Mandler found that as the number
of categories used by subjects increased, clustering also increased.
Subjects' actual RR values moved away from the amount of clustering
which would be predicted by the random model and closer to the
maximum value of RR as they used more categories in the sorting
task. Thus it appears that the categories formed during sorting do
indeed provide the basis for recall.

Several explanations of this phenomenon suggest themselves.
It is possible, for example, that when subjects sort into more
categories they abstract (or form) more retrieval cues than when
they sort into fewer categories. At the time of recall, they would
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have more memory ails (cues) which would help them recall more items,
If these cues are "superordinate” wategory names, as Bousfield's and
Mandler's work suggests, then subjects would tend to recall the
words within a given category together. Thus cne would expect clus-
tering (as well as recall) to increase as more categories were used,
and that this would be indexed by RR.

A slightly different possibility is that sorting into morzs cate-
gories compels a subject to process the material more extensively
and thus produces a greater absolute amount of subjective organiza-
tion. (Ncte that this differs from abstracting retrieval cues.)

This "greater" amount of organization (which would also be indexed
by RR) would then help the subject to retrieve more items at recall.

Clearly, another alternative is that both these possibilities
are operating when subjects sort into increased catagories. Unfor-
tunately the present state cof research does not permit evaluation
of these alternatives.

Regardless of which explanation is the most adequate, Mand-
ler's work stresses the importance cf crgarization for recall.
These results, coupled with the experiments of Tulving and his
associates, provide strong evidence that subjective organization
may be a necessary condition for recall to occur. These investi=
gators, as well as others, have argued strongly for this exact
point (e.g., Mandler, 1967, 1968a; Tulving. 1968; Kintsch, 1970).

Of the methods Jdiscussed thus far, Mandler's sorting task has
some definite advantages for studying the effects of subjective
organization because it permits subject~formed categories to be
observed and to be directly related to recall using clustering
indices. For this reason it was used as the experimental task in
the research conducted for this report.

A model of retrieval of stored information. Thus far evidence
has been prasanted which suggests that subjective organization is
a necessary znal perhaps sufficient condition for retrieval of
information from memory, but there has been little discussion of
how the infocrmation is retrieved and what mechanisms are involved.
Various models of retrieval have recently been proposed. One
developed by Mandler (1967, 1968a) will be discussed in detail.

Mandler based his model of retrieval on the notions presented
by Miller (1956). #iller notes that the span of absolute judgment
and the span of immediate memory ccnstrains the amocunt of informa-
tion that humans can handle at once to about 7 * 2 items. Obviously,
we do remember more than seven units of material at cne attempt.
Miller postulated that by grouping or organizing input into units or
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chunks, we can increase our capacity to store information. This pro-
cess of organization involves recoding the input material into new
and larger chunks. Recalling a set of items involves the retrieval
of a limited number of chunks, about seven, and the decoding of the
contents of those chunks. although only a few chunks can be re-
called, the total number of units of information within each chunk

is apparently unlimited.

Mandler (1967, 19688 argued that the limitation on memcry can
be overcome by arranging the chunks (categories) hierarchically.
Thus some categories become the chunks of a larcexr category and some
of those larger categories become chunks for a "super"' category.
Mandler argued that each chunk can contain 5 t 2 items, and that
there can be five such levels in the hierarchy. Retrieval is seen
as an active search process with the organized units of categories
serving as retrieval cues. Therefore, if an item is to be retrieved
it must be organized into such a structure. Mandler assumed that
during learning in a typical free-recall learning experiment, a
subject first organizes words into the existing categories and hier-
archies in his permanent storage. If the existing organizational
system cannot accommodate tne items in the new input, he forms new
hierarchies which are organized for retrieval. These newly formed
sets are transient and do not survive for more than a few minutes
or few hours unless they are utilized again (Mandler, 1968a, p. 114).
Thercfore, failure to remenber an item can be due to either not
organizing it during learning, or loss of the fleeting "unexercised"
category of which it was a member. Note that retrieval from this
system is highly cependent on the organization formed at the time
of learning.

11
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Structural Communication

Assumptions. The Structural Cummunicaticn curriculum technigue is
based on certain theoretical assumptions. Foremost is the assumption
that a plurality of levels of mental operation exist. The developers
postulate four levels of operation: creative, conscious, sensitive
and automatic. The creative level is characterized by unexpected-
ness, spontaneity and a lack of censcious reasoning. It is the
highest level of functioning and the hardest to train, if such train-
ing is even possible. The next level, the conscious, occurs in-
frequently in human functioning. Unlike the "creative level” this
level clearly can be trained. It is defined as " . . . integrative
awareness or the power *o apprehend and judge a multiplicity of
separate ideas or presentations" (Systematics, 1967, p. 229). Such
things as understanding, hypothesis-formation, unbiased judgment,
and impartiality are included in the conscious level. The level of
sensitivity is analogous to the ordinary waking state of man. When
one is operating at this level, there is a restricted awareness of
immediate experience. The mental activity is predominantly associa-
tive and, although complex binary operations can be performed, no
more than two distinct ideas can be operated on at any given moment
in time. The authors state:

Education tolday is directed mainly to training the
mental and bodily operations that are associated with the
sensitive level. Logical thinking, experimentation and
the observation of nature, self-expression in word and
symbol, adaptive and purposeful activity are all possible
on the sensitive level of operation; but do not generally
require the intervention of the conscicus level except
for self-appraisal . . . . In a very broad sense, it can
be said that we know all that we need to know for the pur-
pose of human existence by means of operations in the
sensitive level. (Systematics, 1967, p. 230).

The level of automation contains those unconscious operations
which sustain all animal and human activity. Included are the
learned processes of imitation and repetiticn and any innate pro-
cesses the organism possessaes. Sometimes the automatic functions
must first be learned at the sensitive level, and when thorcughly
learned can pass into the unconscious or automatic level. An
examp'le would be language learning. At first cne must conscicusly
struggle to memorize the grammar and vocabulary. Later on, how-
ever, the process of speaking or writing in the language becomes
automatic.

A method for raising the level of mental operation of a sub-
ject is to provide either a shock or challenge which arouses his
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attention. & shock is secen as a traumatic experience or Jdecondition-
ing procedure by which a person is released from a learning set or
from learned patterns ¢f association. It has certain impurtant fea-
tures, The most prominent are its unexpectedness and the Gifficulty
of "making sense" of its consequences. A shock to the mind can have
undesirable pedagcgical consequences as is illustrated by a story
provided by the authors:

In student groups suLject to unstructured decondi-
ticning, there is clear evilonce of a reversal cof the
initial good intentions. Yox aexample, in art collecge
the lecturers took the students' design work at the end
of the first year and deliberately criticized it violently
as useless imitatory rubbish. The students were then set
free from formal instruction and encouraged to experiment
in as wild a fashicn as possible. The end result was that
the students werc aping the styles of the lecturers them-—
selves! (Systematics, 1967, p. 238).

b shock then is simply an impact that may or may not have any
pesitive intention or result. 5 challenge, on the other hand, is
seen as an obstacle, placed either intentionally cr by accident,
which can be overcome only by increasing determination and a higher
intensity or level of mental operation. An effective challenge has
to meet the recipient at the right time and place.

Any situation or communicaticn is assumed to have structure.
The structure consists of a knowable and an intelligible content.
The knowable content is the information or subject matter, and the
intelligible content is the idzaticnal component or theme of the
commanicaticn. These definitions imply that the theme transcends
mere information in the physical stimulus and has metaphysical
properties. The Method of Structural Communication is based on the
hypothesis that, although the knowable (subject matter) and idea-
tiocnal (theme) components of a structure are contained in the same
whole, they are not identical. Because of this, it is possible to
transmit knowledge without understanding, and yet it is also pos-
sible to structure the same knuwledge (subject matter) in a way to
produce an experience which will lead to understanding. These ideas
are similar to those Dewey (1938) expressed in Experience and Edu-
cation, where he argued that traditicnal teaching methods imposa
subject matter on students and stress rote memory of the material
rather than understanding ¢f the uncerlying structure of the sub-
ject matter. He argued that true understanding could only ccecur
whaen the learning situaticn was structured in a way which permits an
interaction between the subject matter and th: student's own experi-
ence; thus he also believes that knowledge per se can be transmitted
without understanding.

13
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The developers of Structural Communication state that the sub-
jJact matter can be learned at the automatic level of functioning,
whereas the theme or the spirit of the message is grasped at the
consious level of the mind. When both are brought together on the
sensitive level, the recipient both knows and undarstands the struc-
ture in question (Systematics, 1967, p. 242). Effective learning or
communication is not possible unless the communication is completely
structured, by having the parts integrally related to the whole.
This peint is important: because the main elzment of Structural Com-
munication, the study unit, is assumed to be structured in this
manner. Given this theoretical background, the technique which grew
out of it will now be described.

Qutline of the Structural Communication Method. According to
Egan (1971) the basic element of Structural Communication is the
study unit. Contained in the study unit is a subject matter which
can be effectively communicated (learned) in a single continuous
session of work. It is usually comprised of a small booklet of ten
to twenty pages and is divided into six parts. Figure 1 names these
parts and illustrates the typical sequence a student utilizes when
interacting with a study unit.

Intention Investigatigz\
‘\\' Presentation ”/' ] Discussion
Response a”’a Viewpoints

Fig. 1. Sequence of steps through a study unit.
(Taken from Egan (1971) with pexmission of the author.)

Each of these sections plays a different xole in cammunicating
the subject matter and the theme of the passage. The communication
involved is seen to be a form of dialogue between the author and the
student. Appendix A contains a complete study unit as an example of
this method. The role of each section is given below, and, where
possible, will be related to the theory behind its conception.

1. Intention~-This section cutlines the theme of the study unit
to be developed by the author.

2. Presentation--This contains a carefully structured presen-
tation of the subject matter and theme of the communication.
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careful structuring is important because, according to the theory,
structure is a necessary condition for understanding.

3. Investigation~-This part contains three to five challenges
about the subject matter which are put to the reader. Bach challenge
consists of a rather complex question about the passage which tends
to cut across the subject matter as a whole. Examples of challenges
can be found in the study unit in Appendix A. They will be explained
further after describing the next part, the Response Indicator.

4. Response Indicator--This section contains a listing of the
main concepts and facts contained in the Presentation. They are
typically arranged in the foxrm of a matrix which contains up to 30
items, with each assigned a number fcr easy identification. The
items are arranged randomly in the matrix. Egan (1971) states:

e« + o As ‘'de-structured' in the matrix, these items
constitute a random 'semantic field', but they are organized
(by the reader) in relation to the prcblems (challenges) in
such a way that when viewed 'through' each problem (chal-
lenge), an undetermined number of items may be put together
to form a ccherent whole, an answer; a satisfactory respcnse.
The same item may be selected as part of a response to one,
two, three or mcre problems and, if the unit is well struc-
tured, it will play a different role in each. '

Thus, in solving the problems posed by the challenges, the stu-
dent is required to consider each of the basic concepts and facts of
the Presentation, as contained in the Response Indicator, and deter-
mine whether each is an appropriate answer to the challenge or
relates to the question posed by the challenge in a specified way.
He answers by writing decwn the numbers of those items from the
Response Indicator which he feels meet the criterion specified by
the challenge. 1In this way he considers each of the basic concepts
and facts of the passage several times, each time from a different
frame of reference. This presumably causes him to interrelate the
important parts of the passage in different ways.

The idea of presenting a challenge comes directly from the
theory behind Structural Communication. It is assumed that by pre-
senting a challenge to the reader one can cause him to move to a
higher level of mental functioning, usually the conscicus level, and
thus facilitate true understanding. It is in the interplay between
the Investigation and the Response Indicator that the transition
from "knowing" to "understanding" becgins (Systematics, 19267).

5. Discussion-~This section consists of two parts. The first
part, the Discussion Guide, providzs a means by which the student




processes his own responses to the challenges. Here the student is
dJiven a quide by which he can begin to have a dialogue with the
author. He compares the numbers which he wrote down as his answer to
each of the challenges with a listing of the numbers selected by the
author. The second part of the Discussion, the Discussion Comments,
is organized in such a way that the student can receive an explana-
tion for each of the author's choices for his cwn answer. Thus, if
the student leaves out certain numbers which the author included, he
finds an explanaticn for why the author included them. On the other
hand, if he includes items in his answer which the author did not,

he finds the author's justifications for why he left them out. Some-
times the comments are used to expand the theme of the author, and
even though the student responded correctly he is Jdirected to a com~
ment that further elaborates the point being made. The developers

of the technique siate that this section also aids the achievement
of understanding, although little is sail specifically about how
they believe this is accomplished.

6. Viewpoints-~In this final section the authors reflect and
state their biases explicitly and sometimes direct the student to
other writers whose opinion on the subject differs from theirs
(Egan, 1971).

In summary, it is claimed that Structural Communication is a
self-instructional technigue which not only conveys facts but
develops "understanding” as well. It does this by presenting highly
structured material which challenges the recipient to answer ques-
tions posed by the author, and by promoting a dialogue between them.
It is assumed that a student's understanding can be inferred
" . . . if a student shows the ability to use knowledge appropriately
in different contexts, and to organize knowledge elements in accord-
ance with specified organizing principles" (Egan, 1971) .-

Relation of Structural Communicaticon to the
Organization and Memory Research

The Structural Communicaticn study units are of particular
interest for several reasons. First, each unit provides a set of
prose where the main facts and concepts have been identified and
presented in the Response Indicator in a form by which it is pos-
sible to investigate organizaticn through card scrting. Second, the
task embedded in the technique, that of providing a student with a
challenge and asking him to indicate which cells of the matrix serve
as appropriate answers, is strikingly similar to the two-pile sort-
ing conldition used by Mandler. 1In both cases, students are asked to
gsort a set of items intc two categories. It was felt that the cells
in the Structural Communication matrix could be reproduced on indi-
vidual cards, and the student asked to sort the cards into one pile
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of items which appropriately answer the challenge and another pile
of items which do not. This seems to parallel the authors' previous
experience with two-pile sorting using word lists in which students
often report that they used a criterion for one pile (e.g., pecple-
related words) and thon put all other words in the other pile.
Third, there is an interesting difference between the challenge~-and-
matrix task and the card sorting task used by Mandler. When using
the Structural Communication technique, students sort each of the
items according to several different questicns (challenges) . Thus,
the same set of information is aivided along different lines on sub-
sequent trials. In the Maniler sorting task, however, the student
attempts to sort items into the same discrete piles cn each trial,
thereby reaching a single stable crganization. These two tasks need
to be compared to examine their relative effectiveness in providing
for later recall.

Although recall of material is important, Bruner (1960) has
argqued that simple recall is of limited use to the student. He
feels that it is necessary fcr the student to develop an "intuitive
understanding” of the subject matter that will enable him to answer
new questions and solve new problems. As we have seen, the creators
of Structural Communication claim that the technique does in fact
accomplish this. Clearly, this neceds investigation. For this rea-
son, the main experiment of +this paper includes an essay test, using
a prcblem the students had not previously seen.

It is important to note that the only portions of the Struc-
tural Communication method that the present research specifically
investigated were those from the Presentation, Investigation (chal-
lenge) and Response Indicator (matrix) sections which are related
to organizing the main ideas from the passage. Thus, the present
research does not provide an adequate evaluation of the Structural
Communicaticn method as a whole.

Rationale and Summary of the ctudies Carried Out

Pilot experiments. The first series of three experiments to be
reported were originally intended to be a means cof trying out and
improving the general experimental procedure to be used in the main
experiment. They were designed to provide informaticn on the first
cbjectives of the main study, namely, whether the number of cate-
gories used in sorting affects the amount of information students
recall when prose is used as the stimulus material. The results of
these experiments proved tc be interesting in their own right, and
suggested changes in the proposed design of the major experiment.
Because of this they are reported in detail.
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The three pilot experiments were essentially a replication of
Mandler's research, but with the items sorted being statements from
the Response Indicator of a Structural Communication study unit
rather than words. Subjects were assigned the number of piles to use
in soriing, and they continued their sorting trials until they
reached a criterion of two identical sorts. They then recalled as
many of the statements as possible. Scoring was on the basis of the
substance of the ideas in the statements, rather than a word-for-
word recall. 1In the first two stuldies the statements sorted were
taken quite dirctly from the Response Indicator, with changes to make
each item a complete and comprehensible statement. For the third
study the statements were changed slightly in a way so as to destroy
many of the interrelaticns which existed among them.

lMain experiment. The main study was designed to provide infor-
mation on three topic areas. These were: (1) to determine whether
the relation between the number of categories and amount recalled is
Obtained when prose rather than word lists is used as st*mulus
material; (2) to examine the effects of selected task variables on
the formation of subjective organization during learning and the
relation of that organization to recall; (3) to evaluate the ocrgani-
zational tasks inherent in the Structural Communication technique by
examining their effect on students' recall and their use of the
material as measured by essay tests.

Eight groups of high schcol students were cach presented with
information from Structural Communications study units under differ-
ent conditions. Some were given one or more challenges and sorted
modified Response Indicator items on the basis of these. Others,
some of whom had read the Presentation, sorted the modified Response
Indicator items into specified numbers of piles according to their
own criteria. oOther groups simply read the passages and were not
asked to sort tae Response Indicator items. All groups were asked
to recall the main points of the study, as indicated by the items in
the Response Indicatcr, and were given a question upon which they
were asked to write an essay. Study units used were on different
topics: history, economics and botany.

After describing the experiment and presenting the results, the

findings will be discussed in terms of implications for psychological
thecry and for educaticnal practice.
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CHAPTER II

PIIOT EXPERIMENTS

The following three experiments were designed to extend the
organization and memory research by investigating e relation
between number of categories (NC) used in sorting and number of units
recalled (R) when meaningful prose is used as the stimulus material.
A task similar to the one employed by Mandler (1967) was utilized
throuchout, but with sentences as the stimulus items to be sorted and
recalled. The general method used in all experiments will be
described first, follcowed by a description of each experiment
separately.

General Method

Materials. The Presentation sections of two study units were
used for these experiments, cne of which was provided by the Centre
for Structural Communication, and the other was developed specifi~
cally for this research. The topic of the first passage was English
distory, which dealt with the life and reign of Mary Tudor. The
second passage was taken from a text on botany by Coultexr and Ditt-
ner (1964). 1t was chosen becausc of its similarity to the Presen-
tation sections contained in Structural Communication study units.
Booklets were constructed by dividing each of the passages into
sections of approximately 160 words each, with each section printed
on a separate page. Fach unit contained approximately 2700 (I 200)
woxrds. Both bocklets are reproduced in Appendix B.

Previcus work (Amatc, 1970) has shown that the statements of
the main points which are provided in the Response Indicators of
Structural Communicaticn study units tend to be too leng and complex
to be used in an experiment requiring their recall, so ancther means
£ specifying the main pcints f each passage had tc be found. The
technique used to determine main peints in the History passage (the
only passage which subjects were asked to recall) was to instruct
three persons to read the passage and then, with the passage in front
of them, have them write down all the concepts and facts that they
felt were crucial for understanding the passage's meaning. The three
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written protocols were scorad to cbtain those points which at least

two readers thought were important. Of the thirty sentences chosen

for the research, twenty were items on which all three agreed. The 1
other ten were selected from the remaining pool, and were items con

which two of the readers agreed. Each of the resulting sentences

was printed on a single 3 x 5 inch card, thus producing the deck

which was used in the forting task. Five copies of this deck were

made. Table 1 contains the sentences printed on the carxds.

Procedure. The procedure used in these studies was similar to
the one reported by Mandler (1967). Each subject was instructed to
sort the deck of cards into elther two or six meaningfully related
piles. He was free to place the cards within the assigned number of
piles using any system he wished, with the exception of sorting on
the basis of physical features such as the first word or the number
of words in a sentence. Subjects were not allowed to move a card
once placed, nor to shufflie through cards already sorted. After each
sorting trial subjects were given another deck of cards containing
the same sentences but in a different random order, and were asked
to sort them again. They were instructed that these sorting trials
would continue until they reached some specified criterion of scrt-
ing consistency. Subjects were informed that they would be asked to
write down the sentences after reaching criterion and that they
would have to spend at least 15 minutes in the recall situation.

Subjects. The subjects were introductory psychology students

at Cornell University who were fulfilling a course requirement. All
were paid for their participaticn.

Experiment I

Method

Twenty~two subjects were instructed first to read the History
passage. Upon completion, half the subjects (Group M-2) were told
to place the related History cards into two piles, using Mandler's
sorting task. The remaining subjects (Group M-6) were instructed to
sort into six piles.

The procedure for the sorting task was similar to the one pre-
viously cutlined. Each subject was run individually and was required
to reach a criterion of placing all but two of the cards in the same
piles on two successive sorts. They were told that they would be
paid for their performance and that the amount was primarily a func-
tion of the number of statements contained on the cards that they
recalled correctly. Bonus mchey was given to subjects who sorted to
criterion in 9 minutes or less. Sorting for recall rather than
speed was stressed by instructing subjects that regardless of their
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11.

12.
13,

14.

15,

16.

17.

18.

19,

20.

TABLE 1
Sentences Used in Experiments I and II

Mary's weaknesses were Catholicism and loyalty to Spain.
Mary's mother married Henry VIII.

The word that sums up Mary's reign is iroeny.

Mary's religiocus intolerance had grave consaguences.
Mary was England's first undisputed woman ruler.

Mary was proud of her Spanish ancestry.

Mary wanted to return England to Catholicism.

Englishmen feared that Mary's marriage would reduce England to
a Spanish colony.

Mary coerced her council with strong will and temper.
Gardiner became England's chief minister and chancellor.

Gardiner kept Mary from taking measures that would bring
rebellion.

Mary was married to Philip II by proxy.
In 1554, Wyatt led a full scale revolt which failed.

Mary wished to have a child so Elizabeth wouldn't gain the
throne.

Mary ejected clergymen for marrying and not being Catholic.
Mary forced the powerful Protestants to flee England.

Pole was made the Pope's legate.

Pole was charged to return England to Catholicism.
Parlisment repealel anti-papal legislation in 1554.

Mary and Pole felt that a show of force would kill Protestantism.
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24.

25.

26.

27.

28.

29.

30.

TABLE I-~-~Continued

Pole and Mary ordered 300 cocmmen pecople to be burned.

En¢land used the law to dispose of men who were a threat to the
throne.

Englishmen detested the burnings because commoners were no
threat to the throne.

The English equated Mary's cruelty with Spain and Catholicism.

With Gardiner's death, a restraining influence on Mary was re-
doved,

Philip left Mexy o take his Spanish inheritance.

At the urging of Philin, Mary declared war on France.
England's loss of Calais was a blow to English pride.
Mary and Pole both died wit>in hours of each other.

With Mary's death, all hopes for the return of Catholicism van-

ished. = -
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scrting speed to criterion, if they did not recall any statements
they would not receive any money.

Results and Discussion

The sentences contained in the recall protocols for each subject
were scored using a lenient scoring system. A sentence was scored
as being correct if the subject recalled most of the sentence cor~
rectly but put the wrong noun (either a person or place) into the
sentence, or when he did not recall the sentence verbatim but had
grasped the meaning of the sentence as judged by the experimenter.

The mean number of sentences recalled and sorting time for each
group are shown in Table 2. The groups did not differ in the number
of sentences they could recall (t (20 af) = .32 p » .20). Sorting
times were significantly different, with the six pile group taking
more time (t (20 &f) = 3.5 p € .01).

It is of interest that although the six pile sorting condition
tock more time to reach sorting criterion, hence had more time to
learn the items, it did not differ from the two pile group on the
number of statements recalled. The increase in soxrting time as a
function of more piles has been reported before in word-sorting
studies (McConkie and Dunn, 1971; Dunn and McConkie, 1971). These
studi=s, however, unlike the present, did find a relation between NC
and R, even when the effect of time was statistically controlled.
This suggests the possibility that when meaningfully related sen-
tences are used as stimulus material, recall is not a function of the
number of categories used to organize the material. Before this can
be safely concluded, other possibilities must be explored.

TABLE 2

Mean Group Recall and Sorting Time--~Experiment I

Groups
M-2 M~6 Absolute Dif ference
‘Mean recall 17.1 17.7 .6
‘Mean Sorting tine 10.1 17.4 7.4%
(minutes)
* p .01
23
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A plausible explanaticn for why no difference in recall was
founl is that subdects in both grcups may have obtained retrieval
cues while reading the passage, which were not only different but
were more efficient in terms of recall than the categorical cues the
subjects developed while sorting. Since both groups read the pas~
sage, both would have had an equal opportunity to develop the more
efficient cues. If this hypothesis is correct, it could account for
the lack of support for the category-recall relationship in the data.

Experiment II1

Experiment II was conducted to investigate the possibility that
subjects in the first experiment recalled primarily on the basis of
retrieval cues learned while realing the passage, rather than those
formed while sorting, and that this could account for the failure of
NC to have an influence on recall.

Method

The effects of reading on recall were negated by having subjects
read the Botany article prior to sorting the History cards. It was
assumel that the cues picked up from reading the Botany passage would
be cf little use to subjects in organizing and recalling these cards.
This task was more similar to the task Mandler used with word lists
because the subjects in both studies were not required to learn
material related to the cards prior to organizing them.

After reading the irrelevant Botany article, seven subijects
(Group C-2) were asked to place the cards into two meaningful piles;
eight others (Group C-6) were instructed to sort into six piles.

The basic procedure was similar to the one used in Experiment 1
with the excepticns that subjects were run in greoups of five with
each subject starting the experiment at a different time, and each
subject receiving four sorting trials. Subjects were informed that
they would be paid for their recall, and that the more they recalled
the more they would make. Unlike the first experiment, no bonus was
given because subjects in the present experiment were not required
to reach a sorting criterion. The importance of forming a good
meaningful crganization was stressed to subjects, and they were asked
to try to place the cards into exactly the same piles on trials
three and four. After sorting the fourth deck, subjects were asked
to recall as many of the points fr~m the caxds (not the chapter) as
they could in any order they wished.
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Results and Discussion

Ttems contained in the recall protocols for each subject were
scored using two scoring systems, strict and lenient. An item was
scored as being correct under the lenient system if it met the cri-
teria of the lenient scoring system used in Experiment I. For a
main point to be correct using the strict systenm, the subject not
only had to remember the right nouns but had to remerber the sentence
almost word for word. If an item was not contained on one of the
cards, it was considered to be an error.

Table 2 shows the mean number of sentences recalled and sorting
time for the two groups. Analysis of the recall data showed no Gif-
ferences between the sorting groups using either the strict or
lenient scoring systems (Lenient--t (13 af) = .33 p>» .20; Strict-~
t (13 af) = .21 p > .20). Differences in sorting time were found,
with group C~-6 taking significantly more time to scort the cards for
the four trials (t (13 a&f) = 2.35 p ¢ .05).

These results, like those in Experiment I, again indicate that
there is no advantage in utilizing more categories vhen meaningfully
related material is organized, even vhen more time is expended in
sorting.

These results also argue against the tentative hypcthesis that
the subjects in Experiment I did not exhibit category-recall func-
tion because they learnad a retrieval system while reading the re-
lated History passage and used it during recall., If this had been
the case, group C-6 would have recalled more main points than
group C-2 since both read an icrelevant passage and thus had no
opportunity to learn such a system.

TABLE 3

Uzan Group kecall and Scorting Time~-Experiment TI

Gronps
C=2 .EZE Absolute Difference
Mean recall
Lonient 20.90 20.8 .8
Strict 19.7 1©.2 .5
‘Mean sorting time 12.2 12.0 6.8*
{(minutes)
*p & .05
25
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The negative results of Experiment II suggest another possible
explanation. Perhaps the subjects in both experiments were picking
up the relationships which were inherent in the passage from the
cards alone, since they stated the main points in the passage, and
were using these relationships as retrieval schemes rather than the
categories they formed by sorting. This argument has some plausi-
bility because subjects were forced to sort the cards into a specific
nunber of piles. If the relationships contained in the cards were
not easily placed into the assignel number of piles, then recall
would not necessarily be related to the number ¢f piles used in sort-
ing.

Perhaps the category-recall function is cnly found when using
material that has less internal structure than the cards used in the
first two experiments. If this were true, it follows that if the
internal relationships were altered so as to destroy the theme (the
cards dealt specifically with Mary Tudor's life), then subjects may
be mcre prone to use categories developed in sorting as retrieval
cues.

Experiment III

Experiment III was designed to investigate whether the Mandler
effect is cbtained vhen sentences with fewer internal relationships
are used. Of the present series of studies, this experiment is the
most similar to the previous research which investigated the rela-
tion between NC and R. Like the past research which used word
lists, this experiment used stimulus materials that had little
thematic structure.

Method

New Jdecks of cards were developed from the History cards used
in Experiments I and II. The new decks contained sentences which
retained the syntactical structure of the cards used in the two
previous experiments, but differed from the coriginals in their in-
herent internal relaticnships. It was assumed that *he internal
relations among the original cards could be weakened by changing the
names of some of the characters and countries of the sentences pre-
sented on thce cards. As can be seen from Table 4 in the modified
statements, the most frequent name in the original set of cards,
Mary Tudor, was replaced by four other names in different sentences:
Catherine, Ann, ifary and Elizabeth. The 20 original sentences that
contained Mary's name were changed by inserting one of the four
names in approximately equal proportions. Original sentences con-
taining names of countries and secondary characters were changed in
a similar manner.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

TABLIE 4

Sentences Used in Experiment IIXI

Catherine's weaknesses were Protestantism and loyalty to Russia.
Ann's mother married George III.

The word that sums up George's reign is irony.

Mary's political intolerance had grave consequencss.

Catherine was Russia's first uadisputed woman ruler.

Elizabeth was pxoud of her Spanish ancestry.

Mary wanted to return England to Catholicism.

Legislators fecared that Catherine’s marriage would reduce Europe
to a Russian colony.

More coerced his council with strong will and temper.

Garrett became hHustria's chief minister and chancellor.

Garrett kept Ann from taking measures that would bring rebellion.
Ann was married to Henry II by proxy.

In 1594 Wyatt led a full scale revolt which failed.

Mary wished tc have a child so Elizabeth wouldn't gain the
throne.

Catherine ejected politicians for bribery and not being
Methodist,

Ann forced the powerful socialists to flee England.
More was made the Pope's legate.

More was charged to return England to Catliolicism.
Parliament repealed anti-papal legislation in 1554.

Mary and George felt that a show of force would kill Protestant-
ism.
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21,

22.

23.

21,

25,

26.

27.

28.

29.

30.

TABLE 4--Contibued

Mary and George ordered 300 common people to be burned.

England used the law to dispose of men who wexe a threat to the
throne.

Frenchmen Getested the burnings because Protestants were no
threat to the throne.

The Bustrians equated Elizabeth's cruelty with Spain and des-
potism.

with Garrett's death a restraining influence on Ann was removed.
Henry left Elizabeth to take his Spanish inheritance.

At the urging of Garrett, inn declared war on France.

France's loss of Kuwait was a blow to France's pride.

Catherine and More both died within hours of each other.

With Elizabeth's death, all hopes for the return of the
monarchy vanished.
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The Jdesign and procedure of this experiment was identical to
Experiment II. Twenty-eight Cornell undergraduates read the irrxele-
vant Botany passage, and then half (grcup P-2) sorted into two piles
and the other half (group P-6) sorted into six piles. After sorting
for four trials, subjects recalled the sentences on the cards.

Results and Discussion

Recall data were scored using the strict and lenient scoring
system described in Experiment II. Table 5 shows mean recall and
sorting time for each group. A ocne-tailed test on the lenient
scores found that group P-6 recalled significantly more sentences
than group P-2 (t (26 af) = 1.78 p € .05). BAnalysis of the strict
scores did not reach significance at the same level (t (26 df) =
1.48. p < .10). Sorting times were again found to be significantly
Adifferent, with P-6 again taking more time to sort (t (26 df) = 1.81,
p < .05 one-tailed) .

TABLE 5

Mean Group kKecall and Sorting Time--Experiment III

Groups
P-2 ” P-5 Absolute Difference
Mean recall
Lenient 14,6 18.6 4.0%
Strict 11.7 15.3 3.6
Mean sorting time 17.0 23.9 6.9%

(rninutes)

*p & .05 one-tailed

These results suggest that when sentences have little thematic
organization, the number cf categories used in sorting does tend to
bhe related to increases in recall. However, because the sorting time
analysis showved that the six pile grouwp toock more time in sorting,
it could be argued that the increase in recall was a function of in-
creased learning time rather than use of more categories. A partial
correlation between NC and R, based on the lenient scores and hold-
ing time constant, was founl to be insignificant (r = .25;

t (25 &f) = 1.31 p » .10). This indicates that the increased recall
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for group P-6 may have been mainly a function of time rather than of
categories. This result is contrary to previous research which has
used worcd lists as stimulus material (Mandler, 1967, 1968 ; Mandler
and Pearlstone, 1966; McConkie and Dunn, 1971; Dunn and McConkie, -
1271). In all thesz cases the relation between NC and R was cbtained
when time was statistically controlled. However, because cf the
small number of subjects used, this study should only be accented as
being suggestive.

General Discussicn

The data from the first twe experiments do not support the pre-
vious research which had shcwn a Jdirect linear relation between the
number of categories used in sorting and number of items that can
then be recalled. Experiment II shcwed that the necative results of
Experiment I were not due to a superior retriecwval system subjects
might have learned while reading a passage related tc the cards they
were asked to sort.

The recall analysis of Experiment III seems at first glance to
show that the Mandler effect can be chtained with prcse materials
when the thematic organization is destrcyed. However, when sorting
time differences were statistically controlled, the relation between
NC anc R was reduced to a level not statistically significant.

These results are clcarly at odds with the prior rssearch, and sug-
gest that the relation between NC and R may only occcur when word
lists are used as stimulus material. If the relation does occur
with sentences, it is weak and is present only when there is very
little pattern of relationships among the sentences.

These pilot studies suggested that the Mandler effect might be
found with prose only under very limited conditions, if at all. The
main experiment, to pbe reported next, was carried out to provide a
much broader test cof whether the Mandler effect is found with prose,
as well as whether recall and use of information from prose is faci-
litated by certain techniques found in the Structural Communication
curriculum method. This stuly overcame many of the objections to
the pilot studies. Three different study units were used, boys and
girls participated in equal numbers, and the subjects were all high
school stulents, thus providing a more normal sample than the Cornell
University students used in the pilot werk.
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CHAPTER IIX

MAIN EXPERIMENT--METHOD

Subjects

One hundreld ninety-two male and female high school students,
inciuding sophomore, junicrs and seniors, from two Central New York
State high schools served as subjects. All subjects volunteered and
all but 40 were paid for their participation.* The 40 non-paid
subjects were evenly distributed across experimental conditions.

Materials

Three study units were used as the basis for the stimulus
material in this experiment. Two of these were provided by the
Centre for Structural Communication, and the third was Jesigned
especially for this research. The topics of the Structural Com—
munication units were Bnglish History and Historical Ecconomics, with
the former Jdealing with the life and reign of Mary Tudor, and the
latter dealing with the early Inglish cloth trade. The third unit
was basel on a short passage taken from Coulter and Dittmer's (1964)
introductory botany text and Jealt with blue-green algae. This unit
was Jdesigned to be highly similar to those provided by the Centre.

The Presentation section of cach of the study units was made
into a bocklet by dividing each secticn into parts of approximately
160 words and printing each part on a separate pace. Each bocklet
contained abcut 17 pages. Two booklets (History and Botany) were
the sane os those usel in the pilot experiments. The contents of
each £ the bocklets are reprcduced in Appendix B.

As explained in Chapter II, previous research (hmatc, 1970) has
indicated that the complexity of the statements presented in the
Response Indicaters of the Structural Communication study units make
them difficult for subjects to recall. Therefore, less complex

*The principal at one high schcol thought that remuneration of
students for their participaticn would he a poor precedent to set.,
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statements of main points in each passage were ocbtained in the same
method as was previously outlined in Chapter II. For each passage
the 30 main points selected were written into sentences of no more
than 78 characters and each was printed on a separate computer card.
This resulted in three decks of 30 cards each, one for each passage.
Thirty copies of each of the topic decks were then prcduced, which
were the decks actually used for sorting. Table 1 (Chapter II) con-
tains the statements selected for the History passage, and Tables 6
and 7 contain the statements for the Botany and Economics passages.

TABLE 6
Botany Sentences Used in Main ExXperiment

1. Blue-green algae are the simplest living organisms.
2. Gloeocapsa is unicellular and is the simplest blue-green algae.
3. Protoplasm is the essential living substance.

4. Wall around cell protects protoplasm and maintains shape of the
cell.

5. Protoplasm of plant cells is enclosed by walls of cellulose.

6. "Cell-principal"--plant and animal cells come from the division
of other cells.

7. Most higher plants and animals have coordinated multicellular
bodies.

8. The gloeocapsa i3 considered a primitive crganism because it is
unicellular.

9. Phycocyanin and chlorophyll cause gloeocapsa to be bluish green
in color.

10. Chlorophyll is present in all green plants.

11. Chlorophyll enables the plant to manufacture food out of non-
food substances.

12. A chlorctic plant's ¢green color can be restored by supplying it
with iron.
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13.

14.

15.

16.

17.

18.

19,

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

TABLE 6--Continued
Green plants are independent and can live by themselves without
other life forms.

Independence is a second reason for regarding gloeocapsa as
primitive.

Gloeccapsa lives at the bottom of shallow pccls of fresh water.

Gloeccapsa uses most of its manufactured fool to keep its proto-
plasm alive.

Gloesocapsa does not have specialized tissues to store food.

Growth in organisms is part expansion of cell size and part cell
repair.

Simple protcplasm is the third reason for regarding gloeocapsa
as simple.

Simple reproduction is the fourth reason for regarding gloeo-
capsa as primitive.

Reproduction by fission cccurs when a cell splits to form two
cauchter cells.

Gloeocapsa does not have any special reprcductive organs.
Reproduction ¢f gloeocepsa is by vegetative multiplication.

Sometimes daughter cells remain stuck togethex by parent's
mucilagincus sheath.

Colonies are formed when independent cells are stuck together.

In nature, many blue-green algae are often stuck together in
slimy masses.

Some blue-green algae grow in salt water and contain a red pig-
ment.

Scme blue-green algae can live under extreme changes of tempera-
ture.

Bacteria are the closest relatives of blue—-green algae.

Bacteria lack ch.lorophyll and cannot make their own food.
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10.

ll.

12.

13.

14.

15.

16.

TABLE 7
Econcmics Sentences Used in Main Experiment

Wool was England's main export during the Middle Ages.
English wool was the best in Europe.

England's cloth industry started to develop 150 years before
Henry VII's reign.

Growth of the cloth trade Juring the early 1l6th century was
spactacular.

A large proportion of the populaticn was Jdependent on the cloth
industry.

Profits were gocd for the merchant adventurexs.

Encland's prosperity was precarious because it was based only on
sale of cloth.

Eurcpe's price rise and Henry VIII's debasement of currency hurt
the cloth industry.

The merchant adventurers contrceclled the cloth trade.

The merchant adventurers prevented non-company merchants from
gaining profit.

Independent merchants had little chance of survival against the
organizations.

Merchant adventurers usually did net pool their resources.

During Henry VII's reign, merchant adventurers enjoyved a low
tax on cloth.

England experienced a gradual price rise during the first part
of the 16th century.

One of the main c&uses o. rising prices was the influx of Span-
ish silvex. g

English merchants made better than average profits selling to
Spain.
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17.

18.
19,

20.
.21.
22.
23.
24.
25.
26.
27.
28.

29.

TABLE 7~-Continued
English prices began to rise mcocce rapidly because of cloth
industry's wealth.
Henry VIII's economic policies were short sighted and disastrous.
Henxy VIII devalued the nound.

Because coins were worthless, more had to be given to obtain
the same goods.

Because of their low selling price, English merchants could sell
much clcth.

In 1551, bzacause of social unrest, the Enclish government re-
formed the value of coins.

The reformed nmoney policies made it difficult to sell cloth
abroad.

The merchants, having tco much cloth, were desperate to f£find new
outlets.

A spate of new voyages along new routes was a result of the
economic crisis.

After 1551, adventurers lobbied for protection against coinage
reform.

The protection given to the adventurers by the English govern-
ment cost Jdearly in taxes.

Joint-stock companies ccntained investors who risked money in
expeditions.

The step from respectable trader to pirate was not dreat in
these times.

Because there was no set of laws all countries agreeld cn, the
cannon ruled.

35

4%



Three different types of cardboard sorting boxes were con-
structed. Each contained bins the size of a computer card, therxreby
allowing only the tcp card contained in that bin to be seen. The
boxes differed in the number of bins (one, two or six) each containecd.,

Threc challenges and one essay question were prepared for each
of the passages. For the passages from Structurcl Communication
study units, paraphrased versions of three challenges containecC in
the units themselves were usel. Similar challenges were prepared
for the Botany passage. Essay questions were cbtained fram the
Structural Communication units by selecting and modifying the most
general challenge contained in each unit. Again, a similar question
was prepared for the Botany passage. These challenges and essay
questions are found in Appendix C.

Design and Procedure

Eight experimental conditions, requiring eight groups of 24
students each, were used. Within each of the groups, four male and
four female students were tested with each of the three different
study units used in the experiment. This yielded a 2 (sex) by 3
(subject natter) by 8 (experimental condition) factorial design, with
subjects randomly assigned to condition.

All subjects read one of the Presentation sections contained
in one ¢f the bouvklets prior to the experimental task they were
given. Immediately after they finished reading, they were given
written instructicns which explained the experimental task that they
would subsequently perfomi. 741l subjects except those in group R-2
were then given a scrting hox and three decks of cards, with each
deck containing the same 30 sentences arranged in different random
orders. These groups were each given three sorting trials in which
they were asked to place the cards in one, two or six piles, depend-
ing on the experimental condition. After each subject finished a
sorting trial, his cards were picked up and special dividers were
inserted between sets of cards placed in different piles. These
decks were later read into a computer, which kept a complete record
of the piles into which each subject sorted the sentences, and the
time he spent in sorting the cards.

All groups, with the exception of group R-2, were informed that
after completing their task they would have to write down as many of
the sentences containel on the scrting cards as they could rememberx.
Subjects in group R~2, since they Jdil not participate in the sorting
task, were instructed that they would be asked to write down as many
of the rmain points of the passage they read as they thought were im~
portant. Following sorting, subjects were allowed 15 minutes for a
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written recall. Aall ¢.bjects were then given an appropriate essay
quastion for which they were asked to write an answer, and were
allewed an additional 15 minutes for the crmpletion of this part of
the experiment. The recall yrotocols were sccred by bcth strict and
lenient criteria, as will be Jdescribeld in the next chapter. A com-
plete listing of the sentences each subject recalled, anl the ordevw
of their recall, was also storel in the computer. 2 description ¢f
the scoring system for the essay questions will alsc be postponec +o
the next chapter.

The conditions under which each of the eight experimental groups
learned and were tested will now be describel. Four of the groups
were rost similar to the conditicns used by Mandler (1968) and to the
conditions used in the pilot experiments reported in Chapter II.
Groups C-2 and M-2 each sorted the cards of each deck into two piles;
groups C-6 and }-6 each sorted into six piles. The C and M groups
differed with respect to the passages they read rvior to sorting the
sentences. Subjects in groups M-2 and M-6 each read a passage for
which the sentences they later sorted were summaries of the main
pointe. Subjects in groups €-2 and C-6 each read some other passace
unreliatad to the cards they later sorted. Although the subjects in
these conditions were told how many piles to use, they were frec to
place the sentences within the designated number of piles using any
system they wished, with the exception that they were discouraged
from sorting on the basis of such physical features as the number of
words in a sentence. They were told that on the seccnd sorting trial
they could make any necessary changes in the organization which they
hel formed on their first trial, so that during the third sort they
would then be able to place the cards into exactly the same piles as
they had on the secord sorting trial., On the r=call test they re-
callel as many sentences from the sorting task as possible. The com-
plete instructions for each experimental group can be found in Appen-
dix D,

Subiects in groups Sil and S were given a task morc similar to
that used in tre Structural Communication stuly units, in which they
were asked to sort the sentences in accecrdance with challenges.

These sul:-jects all rcad the passcge related to the sentences which
they la“ter received. Those in gronp Sii were given a Jdifferent chal-
lenge prior to each sorting trial and asked tc sort the cards into
two piles on the basis of that particular challenge. All cards which
related to the challenge or answered the question pesed by it were

to be placed in the left pile, and those which were not related were
to be placed@ in the right pile. Thus, on each trial the students
sorted the cards in a different way, according to the challenge given
ther. on that particular trial, althoush always sorting into two
piles. Subjects in group S, on the cther hand, were given a single
challenge for all three sorting trials. The challenges were the

same as those given to group SM but, since each subject received
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only one challenge, different subjects were given di £fferent ~hal-
lenges, thus all challenges were usel about an equal number of times.
The task given to group SM was that most similar tc the Structural
Communication procedure. Group S was somewhat similar in that they
sorted according to a challenge, but was also similar to the task
Mandler used in that they had a single criterion for sorting on all
three sorting trials, allowing them to reach a more stable cryaniza-
tion.

Two further groups were included for camparison purposes. Sub-
jects in group R, after reading a passage, were given the set of
sentences related to that passage and instructed to read them care-
fully as they placed the cards, one at a time, into a single pile.
Thus, they simply read through the sentences three times with the
nurnose of preparing for a recall test. Subjects in grovp R-2 did
not participate in a sorting ¢ sk. After reacling the passage, they
were simplv instructed to read tae passage again to prepare for a
test in wnich they would be asked to write down as many of the main
puints from the passage as they could remember. Reading the passage
the seccnd time took about the same amount of time as that required
for three sorting trials.
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CHNAPTER IV

MAIN EXPERIMENT--FLAULTS

This chapter is divided into two main sections. The results of
the recall and sorting time data are considered first, followed by a
section dealing with the essay Jata. In each of the sections, the
method of scoring will first be outlined, followed by the general
results of analyses of the data. Next, the results of a priori com-
parisons related to specific questions the research was designed to
answer will be presented., i limited discussion of the results will
be presented in connection with these a priori questions. A more
Jdetailed Adiscussion will be reserved for Chapter V.

Recall and Sorting Time Data

Treatment of data. The subjects' recall protocols were scored
using the strict and lenient scoring systems outlined in Chapter II.
An item was scored as correct under the lenient system if a subject
either wrote cdown the general meaning of the experimental sentence
(as opposed to the exact structure), or recalled the sentence pri-
marily intact but placed a wrong noun into the sentence frame. For
an item to be scored as corract using the strict scoring system, &
subject had to (with the exception of a few difficult sentences) re-
call the sentence almost verbatim., For example, nouns, adjectives,
adverbs and most conjunctions were required to be correctly recalled,
whereas mistakes in articles were usually ignored in scoring.

Because of the complexity of the scoring systems and severe
time limitations caused by having to record each subject's data so
that his sorting cards could be useld for other subjects the next
day, thae follcwing analyses are based entirely on the experimenter's
scoriny cf the data. Since this could lead to systematic biasing of
the data, reliability measures were computed between the scoring by
the experimenter and by an independent judge. A random stratified
sample of 48 recall protocols was chosen from the total population
of 192 recall protczols. Six recall sheets from sach of the eight
conditions were selected, with twe of the sheets representing each
of the three subject matiters (liistory, Botany anl Econcmics) used in
that concition. One of the two sheets chosen was produced by a male,
the other by a female.
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In scoring, the experimenter (fxrom this point referreld to as
Rater &) judged whether or not each item on a given recall sheet was
one of the items contained cn one of the cards in the sorting Qeck.
If it was, he recorded the number of the recallel sentence, as well
as indicating whether it was judged as coxrect under strict cri-
terion, cr only under the lenient criterion. If the recalled sen-
tence dil not correspond closely enough to one of the prescnted sen-
tences, it was scored as an errcr. At a later time Rater B also
scored the 48 recall sheets of the sample in an identical manner.
The scoring made by Rater A was covered to prevent a biasing of
Rater B's scoring.

Table 8 contains data on the frequency of agreement between the
two raters on their scoring of the 48 recall sheets. These sheets
contained a total of 640 recalled items. The judges agreel on find-
ing 603 acceptable for at lecast the lenient criterion, and 39 un-
acceptable. They disagreed on 37 of the items, or a total of 5.8% of
the total sample. A reliability ccefficient described by Scott
(1955) , developed specifically to determine the reliability of nomi-
nal data, yielded a correlation of .92. Of those items which the
raters agreeld were accurate, there were seven on which they disagreed
as to which sentence was being recalled. These items were excluded
from the above analysis.

TILBLE 8

Frequency of Fgreement of Raters' Scoring
of the Sample Recall Protocols-—-
Main Experiment

Rater B
Strict Lenient Only  Errxor Total
strict | 383 _ 106 7 496
: () * | (4)
FS '
Lenient
»  only 7 58 | 20 95
§ | (1) (1) -
a7 T [
' :
Error l 9 3 39 49
: P i \ _
— > |
Total 391 183 66 640

"'y

*Numbers in parentheses indicate the number of times the two
raters both scored an item as correct, but disagreed as to which
sentence was being recalled. MNote that those items are not in-
cludel in the marginal totals.
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The primary difference between the two raters was in their cri-
teria for judging items as being correct by the strict or lenient
scoring rules. As can be seen from the marginal totals in Table 8,
Rater B tended tc be morxe strxingent in her scoring, assigning many
more of the correct items to the "lenient only" categoxry.

These data indicate that the scoring of correctness was accept-
ably reliable, but that there was substantial unreliability in de-
termining whether a correct item should be counted as being correct
uncer the strict scoring system; that is, the lenient scoring system
was more reliable than the strict scoring system.

General results. Table 9 gives the results of a 3-way analysis
of variance computed on the lenient recall data. The analysis
showed that all main effects (sex, groups and materials) were sig-
nificant. The only interaction that reached significance was the
Sex by Materials interaction, which is shown in Figure 2. From this
figure it is apparent that males btained lower recall scores than
females with the Botany materials, and that this accounts for the
interactcion.

TABLE 9

Results of the Analysis of Veriance on the Leniently-Scored
Recall Data--Main Experxriment

3 Probabilitf

Source “ F Tevel
Main effects

Sex 1, 141 8.893 003%

Groups 7, 14l 7.402 L001**

Materials 2, 141 17.259 LO01**
2-way interactions

SG 7, 141 1.102 .3G5

Si1 2, 141 5.168 007*

GM 14, 141 . 999 .458
3-way interaction

SGM 14, 141 .906 .554

*significant at the .0l level

*#3j gni ficant at the .001 level
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A similar analysis of variance performed on the strict data is
shown in Table 10. Basically, the same pattern of results was ob-
tained, but this time the main effect for sex did not quite reach
the .05 significance level. Again, the only interaction that reached
significance was the Sex by Materials interaction.

TABLE 10

Resuits of the Analysis of Variance on the Strictly-Scored
Recall Data--Main Experiment

— = ‘ ——
Source as F Probability
. Level
Main effects
Sex 1, 141 3.843 .052
Groups 7, 141 7.466 .001L*¥*
HMaterials 2, 141 16.215 . 001**
2+way interactions
SG 7, 141 1.015 . 423
SM 2, 141 4,227 .016*
GM 14, 141 .925 .534
3~-wvay interactions
SGM 14, 141 .881 .581

*Significant at the .05 level
**gignificant at the .001 level

Table 11 shows the means for males and females for both the
leniently- and strictly-scored data. Clearly, females tended to re-
call more sentences than males. In light of the significant Sex by
Materials interaction, however, this increased recall seems pri-
marily due to the fact that females recalled moxe Botany points than

males.
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TABLE 11

Mean Number of Sentences Recalled
As a Function of Sex--
Main Experiment

Scoring System Sex
Male Female
Strict 9.3 10.4
Lenient 11.2 12.8

Tables 12 and 13 repcrt the mean recall scores under the lenient
scoring system for different materials and different experimental
groups, respectively. They also present the results of Newman-Keuls
tests for significant differences among these means (Winer, 1962).
The pattern of results obtained under the strict scoring system was
almost identical, and will not be reported.

TABLE 12

Mean Nunber of Sentences Recalled (Leniently-Scored)
As a Function of Subject Matter

Subject Matter

Economics Botany History

10.3 11.7 14.0

Means with a common underline are not significant at
the .05 level when tested by the Newman-Keuls Test (¥Winer,
1962) .

As can be seen from Table 12, mean recall of the History sen-
tences was significantly greatexr than that of the other two subject
matters, which accounts for the significant materials effect.
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TABLE 13

Mean Number of Sentences Recalled (Leniently-~Scored)
In Each of the Experimental Conditions--
Main Experiment

Experimental Condition

——

R-2 C-2 5 SN C-6 M-2 M-5

m

'Y
zﬂ]

7.9 10.1 11.8 12.2 12.4 13.0 13.7 1

-

Means with a common underline are not significant at tue .05
level when tested by the Newman-Keuls Test (Winer, 1962).

An examinaticn of Table 13 shows that group R~2 recalled sig-
nificantly fewer main points than all the other groups. This is not
surprising since this group merely read the passade twice and wrote
down what they thought were main points, whereas the other Jroups
were given statements of the main points to learn. Also, group C-2,
which read a passage unrelated to the cards sorted, recalled signifi-
cantly fewer sentences than did several other groups, specifically
M=-2, 1~6 and R. Interestingly enough, this was not the case for
group C-6, the other group which read an irrelevant passage. Beyond
these, there were no other significant differences among the groups.

Table 14 shows the results of a similar 3-way analysis of vari-
ance of the sorting time data (for group R-2, the time required for
the second reading of the passage was used instead) . None of the
main effects or interacticns proved to be significant. The means
and standard deviations for each cell of the recall and sorting time
analyses can be found in Appendix E.
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TABLE 14

Results of the Ana'ysis of Variance
Of the Sortinu Time Data--
Main Experiment

R Probability

Source df F Level
Main ecffects

Sex 1, 141 3.589 .060

Groups 7, 141 1.808 .090

Materials 2, 141 1,954 . 145
2-way interactions

SG 7, 14l 1.079 . 380

SM 2, 141 2.393 .095

GM 14, 141 0.740 . 731
3-way interaction

SGM 14, 141 0.614 . 850

i

A priori comparisons. RAs was stated in the introduction to this
chaptor, specific planned comparisons between seliected experimental
conditions were made in oxder to answer several important questions
deemed necessary to fulfill the goals of this research.

In the following reported analvses the lenient recall data were
used almost exclusively. There were two major reasons for this:
first, the leniently-scored data were shown to be more reliable;
and, second, date from strict scoring yielded samost identical pat-
terns of results as that from lenient scoring. Mention will be
made where the two scoring systems did not yield the same results.

The first two a priori cumparisons answered spzcific questions
concerning the Structural Communicacion technique. The guestions
and the resulting comparisons are as follows:

1. Doss having a challenge by which to organize the main
points of a passage procduce a different amount of recall than does
self-imposed organization? Means from conditions M-Z (13.042) and
£ (11.833) were compared to answer this question because both read a
passage related to the main points they organized during sorting.
Further, both sorted into two piles on each trial: thus, each was
required to form a stahle sorting patteri. No significant difference



in recall was cbtained (F (1,181 4f) = 1.09, p> .25). Thus, it
appears that having a challenge by which to organize the main points
of a passage (group S) does not provide for better recall than
allowing a person to organize the material using his own systen
(group M-2); in fact, what differsnce there was in this study favored
group M-2.

2. Does reviewing the concepts and facts from three different
frames of reference (that is, using three differeat challenges) pro-
duce a different amount of recall than several tricls using a
single challenge? The mean recall of the Structural Communication
group SM, which received a different challenge for each of its three
trials; and group S, which sorxted to the same ch-llenge for its
three sorts, ware compared. The small mcan difference (12.0 for
group SM; 11.8 for group S) was insignificant (F (1,181 af) = .10,

p > .50). These results show nc advantage to recall from using
three different focal points by which to crganize the main concepts
of a study unit.

The folloving question concerns a matter of control:

3. Does the task of sorting intc piles result in greater xe-
call of concept sentences than merely reading them with instxuc-
tions to learn them? This question was answered by comparing the
mean of group R, which was instructed to read rather than organize
the cards, with the means of groups M-2, M-6, S and SM. Each of
these latter groups, as vou will recall, was given instructions to
organize the cards in some manner other than merely reading each of
thern. The results of the conscrvative Dunnett multicomparison test
(Winar, 1952) found no significant difference in recall between
group R and the other groups. When a less conservative test weas
used (Bruning and Kintz (1967;, only group S was found to differ
from group R (t (181 df) = p < .05). Thus, it would appear that
simply reading the cards produces at least as much recall as oxgan-~
izing them through sorting trials, and perhaps better recall than
organizing to a single challence (group S). Note that it is not
assumed that the subjects in group R did not subjectively organize
the cards while reading them. They may, in fact, have organized
tlie sentences as Tulving's (19262, 19G6) subjects did with lists of
words. Unfortunately, there were too few subjects who received each
of the subject matters (8 subjects cach) to compute meaningful sub-
jective organization nmecasures for the present data. The important
point is that group R was not given gpecific organizing tasks as
were the cther groups.

One of the major goals of the present research was to ascertain

whether the effect of the number of categories (NC) on recall (R)
found by Mandler, using word lists, is obtained when prose is used

47

59

A s



as stimulus material. In order to assess the role of NC on the re-
call of prose, a series of pertinent a priori questions was asked
and resultant comparisons made on the recall data. These questions
are as follows:

4 a. Is the recall of complex material (the thematically re-
lated experimental sentences) influenced by the nunber of piles used
in sorting?

4 b. Does reading a passage related to the main pointe one is
asked to organize in a Mandler sorting-iask produce higher total re-
call than reading an unrelated passage prior to sorting these same
cards?

4 c. 1If the relationship between NC and R is obtained with
these materials, is the relationship affectied by whether or not a
student has read a related passage?

In order to answer these questions, the recall and sorting time
data from four of the croups contained in the main experiment,
groups C-2, C-56, M~-2 and M-6, were re-analyzed using a 4~-way analysis
of variance. These four groups were the most similar to those used
by Mandler. The independent variables incorporated in this analysis
were sex, materials, reading (reading a related vs. reading a non-
related passage), and numker of piles used in sorting. Table 15
shows the results of the 4-way analysis of variance performed on the
lenient recall data for these groups. Both the main effacts of
reading condition and materials were highly significant. The mai
effect of number of piles did not reach significance, although it
was extremely close (F (1,72) = 3.79; p<.055). Only the Sex by
Piles interaction reached significance and is shown in Figure 3.
This interaction shows that females' recall scores increase as a
function of the number of piles used in sorting, whereas males' re-
call is not affected.
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TABLE 15

Results of a 4-Way Anaiysis of Variance
0f the Leniently-Scored Recall Data
From Groups C-2, C-6, ri~2 and M6

--Main Experiment

Source af P Proba?lllty
— el
Main effects
Sex 1, 72 3.584 .062
Reading 1, 72 7.609 LO07**
Materials 2, 72 7.958 ~ LCOluu%
Piles 1, 72 3.791 .055
2-way interactions
SR 1, 72 . 845 . 361
SM 2, 72 2.620 , .080
SP 1, 72 G4.224 .043%
RM 2, 72 .371 .692
RP 1, 72 1.170 .283
MP 2, 72 1.885 .159
3-way interactions
SR 2, 72 .027 .973
SRP i, 72 1.416 .238
sy 2, 72 .514 .600
RMP 2, 72 ,005 .995
4-way interaction
SRiP 2, 72 1.387 .256

*Significant at the .05 level
**3jignificant at the .0l level
*#%Sigrificant at the .00l level

A similar analysis run on the strictly-scored cata followed
basically the same pattern as the above, with a few exceptions.
Unlike the previous analysis, the main effect due to piles was found
to be significant (F (1,72) = 4.28 p<.042), with the six-pile con-
dition resulting in higher mean recall than the two-pile condition
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eriment -
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(11.0 vs. 9.3 sentences respectively). »Also, the Sex by Piles inter-
action failed to reach the significance level (F (1,72) = 3.122

p €.08). This interaction had a similar pattern to that shown in
Figure 3 and hence is not illustrated herxe.

The results just reported indicate that females tended to re-
call more of the sentences after sorting into more piles; that is,
they showeu the same pattern of results as was found by Mandler in
his word list studies, but the males did not.

A 4-way Mnalysis of Variance was alsc used to analyze the sort-
ing time data for groups C-2, C-¢, M-2 and M-6. In this analysis
the only significant effuect was tii: main effect for number of piles
used in sorting (F (1,72 a&f) = 9.4%, p<.003). Subjects sorting
into six piles required more sorting time than those sorting into
twe piles (15.0 vs. 12.9 minutes, respectively). This is the same
result that was found in the three pilct experiments.

The possibility was raised in the third pilot experiment that
the relationship between NC and R, where it is found, using sentences
as stimulus materials, might resvlt from subjects having more learn-
ing time when sorting into more piles. Two guestions mav now be
raised regarding the results obtained so far. First, was the dif fer-
ence which was found bectween males and females in the main experi-
ment also present in the pilot studies? Secrad, if this difference
appears to be reliable, can it be attributed to a tendency ror fe-
males who sort intc two piles and into six piles to show a greater
difference in sorting time than do males who sort into two piles
and into six piles? That is, does sorting into different nunmbers of
piles have relatively i“ttle cffect on sorting time for males, but
much greater effect for females? If so, this difference could
account for the recall performance difference found between males
and femalaes.

To answer the first question, the recall data from the three
pilot studies were examined tc obtain means for males and females
separately. These are presented in Table 16. Although the number
of svkjects contributing to many of the means is small, it is true
zhat in every case there was a greater tendency Ior females' recall
to increase with number of piles used in sorting than for males'
recall tc do sc. it appears that this is a reliable phencmenon,
and will be referred to as the sex-limited Mandler effect.
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TABLE 16

Mean Recall (Lenient) as a Function of Sex
And Number of Sorting Piles for
Pilot Experiments I, II and III

g , Piles I pifference
xperiment 2 6 (6 pile~2 pile)
I Male . 16.8 17.4 .€
(n=8)
Female 18.0 18.7 .7
(n=3)
II Male 22.7 17.8 -4,9
(2 pile n=3)
(6 pile n=4)
Female 18.0 23.8 3.8
(n=4)
IITI Male 13.7 6.0 2.3
(n=10)
Female 17.0 25.3 8.3
(n:.’})

To answer the second question, whether this phencmencn can be
attributed to differences in sorting time, the sorting time data
from the pilot studies were re-examined and mean soxting times com-
puted for males and females separately. These means are presented
in Table 17, along with the corresponding means from the Main Ex-
periment. It is clear that the sex-limited Mandler effect cannot be
attributed to differerces in sorting time trerds for males and fe-
males. 1In the main expesriment, females who sorted into two and six
piles were more similar in sorting time than wexe males, a trend
just the opposite of tha difference found between males and females
in number of sentences recalled. Both males and females consistently
show a tendency to spend more time sorting into six piles than into
two.,.
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TABLE 17

Mean Sorting Time (in Minutes) as a Function of Sex
And Nurber of Sorting Piles for
; Pilot Experimentz gnd Main -

Experiment
E ) Piles | Difference
Zxper iment 2 6 (6 pile-2 pile)
I Male 8.9 16.6 7.7
(n=8) '
Fenale 13.: 20.2 6.8
(n=3)
II Male 12.1 15.1 3.0
(2 pile n=3)
(6 pile n=4)
Fenmale 12.3 23.0 10.7
(n=4)
II1 lale 17.2 23.2 6.0
(n=10) _
Female 16.5 25.5 9.0
(n=4)
Main-~-Male 13.2 17.2 4.0
(n=418)
Temale 12.7 14.5 1.8
(n=48)

Before answering the g'griori questions concerning the Mandler
effect, it is necessary to present twc furicher analyses, both of
which jinvestigated the relation between indices of subj:ctive ox-
ganization and recall.

The first cf these analyses dealt with the question of whether
recall was greater when items were stably organized during sorting.
I+t was assumed that for those groups who were asked to sort on all
three trials accerding to a single criterion (groups S, C~2, C-G,
M-2 and M~G), the sentences which were placed into identical piles
on the second and third sorting trials could be considered to be
stably organized. Those sentences which were placed in di £ferent
piles on those two trials were assumed to still be unstable; that

is, not yet adopted into the organization the gubject was construct-

ing. On this basis, two scores were computed for each subject: the

proportion of stable items recalled (p (R/Stable)) and the proportion

53

Y

ke ababortabet

e i




of unstable items recalled (P(R/Unstable)). The data of subjects
who did not have any items of one of these two types were excluded
from the analysis.

Table 18 reports the mean conditional propertions for the
stable and unstable items by materials and sorting condition. If
subjective organization were important for recall, as the work of
Mandler and Tulving suggests, then one would expect significantly
better recall of items which were stable in the subject's cognitive
organization than of items still unstable. 2Althcugn tha obtained
difference was in this direction, a t-test for correlated means
failed to find this difference significant (t (14 daf) = 1.72
p> .05). Thus, the hypothesis that stable items would b~ more likely
toc be recalled than unstable items was not supported.

TABLE 18

Mean Conditional Proportions of Recall (Lenient)
As a Function of Sorting Stability--
Main Experiment

Group | Subject Matter P(R/Stable) | P(R/Unstable)
| |
S History (n=8) .49 .31
Botany (n=7) .43 .35
Economics (n=5) ! .31 .27
Cc-2 History (n=8) .33 .38
Botany (n=5) .31 .16
Eccnonics (n=06) .30 .41
M~2 History (n=7) . 46 .51
Botany (n=4) .51 .19
Economics (n=8) .37 il
M—~€ History (n=8) .58 .25
Botany (n=5) .46 .52
Econcmics (n=8) .43 .29
C~G History (n=8) .51 .57
Botany n=7) .36 .37
Economics (n=8) .44 .18
X = .42 X = .35
H
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The second analysis was of the type used by Mandler (1967)
described in Chapter I of this report. It was used to answer the
question of whether the subjects clustered their sentences in recall
according to the piles into which they sorted them, as was found by
Mandler with word lists. Bousfield's (1953) RR measure was used as
an index of the amount of cl' “tering which occurred. RR is defined
as R/(N-1), wvhere R equals ‘"= mber of times a sentence from a
category (sorting pile) * ' :li.tely follows another sentence from
the same category in ... il -eguence, and where N equals the total
number of sentences » ce. lud. Random, maximum, and cbtained RR
scores were compute. “* each subject. The random RR value was
determined by randomizing the order of the sentences recalled by each
subject and computing RR for the sentences in that random order.

The maximum RR was obtzined by computing that value which would have
been cbtained had each subject recalled the sentences in each sort-
ing pile as a single cluster. The obtained RR was simply the value
calculated for each subject, according to the order in which he
actually recalled the sentences. If clustering occurred at a level
greater than that expected by chance alone, this would be reflected
by the obtained RR values being higher than corresponding values of
random RR. The maximum RR values set the upper limit, and are
necessary since this limit varies with the number of piles used in
sorting. Figure 4 shows the mean random, obtained, and maximum
valuas cf RR for groups sorting into two and six piles. This figure
indicates that there is no evidence for clustering occurring in
either the two or six pile conditions and, hence, no difference in
clustering with number of piles used in sorting. Apparently sub-
jects recalling these types of thematic sentences do not cluster
them according to the organizaticn used in sorting, as is found with
words in werd list studies.

Given these analyses, it is now pcssible to answer the guestions
concerning the relationship between nunber of piles used in sorting
and recall.

4 a, 1Is the recall of thematically related material influenced
by the number of piles used in organizing it? Unfortunately, the
answer to this gquestion is complicated.

The results have supported a sex-~limited Mandler effect; that
is, females appear to relicbly recall more sentences after sorting
into six piles than into two, whereas males show no such relaticnskip.
There were no corresponding differences between males and females in
time taken to complete the sorting task, with both males and females
spending more time scrting intc the larger number cf piles, nor was
there any evidence for the occurrence of clustering during recall
based on the organization formed during the sorting task. Thus,
there is no cbvious explanation for the sex-limited Mandler effect,
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either on the basis of differences betwzen sexes in sorting time
(learning time) or in degree to which the information was subjec~-
tively organized.

The results of the three pilot studies alsc suggest that thcre
is a greater likelihood of cbtaining a difference in recall as o
function of number of sorting piles if the sentences used are less
strongly related to one another.

4 b. Is recall of main concepts and points affected by whether
a person reals a passage related to those points he is asked to
organize, or is mere exposure to the cards sufficient for recall ir
the Mandier sorting task? Results of the main experiment showed
that reading the passage from which the sentences are derived sig-
nifizantly aids recall of the thematically related statements of
main points. The average increasze for the reading croups M-2 and
M-6, compared to C-2 and C-6, was 2.1 sentences. Thus, i% appears
that subjects learn information during reading which aids them
during recall. Whether the greater mean recall of the reading
groups is a function of a retrieval system that is formed during
reading or 1s merely a resuvlt of increased exposure to the material
cannot be answered with the present data.

4 c. If the relationship between NC and R is obtained, is this
relationship affected by reading a related passage? The answer to
this questicn appears to be no, since there was no significant inter-
action in the recall data between whether subjects read a pauszge
related to the sentences they sorted, and the number of piles they
used in sorting.

Essay Data

In this section the results and some discussion of the analyses
of the essay data will be presented. Like the previous section the
sccring of tne data will be explained first, then the general re-
snlts will be given, followed by the analyses run to answer specific
a priori questions. As with the recall data, a more complete dis-

‘-—'——
cussion of the results will be rescrved for Chapter V.

Treatment of the data. The three essay test questions, oue
each for the History, Botany and Econarics passages, were chesen on
the basis of three judges' agreement that a ccmplete answer to each
consisted of four major points, coupled with an explanation of each
point. Three graders, each working independently, scored each sub-
ject's essay test. Thus each essay was given three scores, the mean
of which was used in the following analyses. 1In scoring each essay
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a grader would give up to twc points for each of the main points a
subject listed and up to two pcints for its substantiation. Graders
were also instructed to give up to two "subjective' points for a

particularly high quality esseay. Thus, a perfect score on any essay
test was 18 points. From Table 19 it can be seen that the relia-

bility c¢f the graders was rather hich considering that they were
scoring essays.

TABLE 19
Inter-Rater Rzlisbility Matrix as Measured By

Pearson-Product-ticment Ccrrelations-——
Main Experiment

Rater 1 Rater 2 Rater 3
Rater 1 - | .85 .87
Ruoter < ! — .88
Rater 3 -

average inter-juige reliahility coefficient: .87

General results. Table 20 contains the results of a 3-way
analysis of variance coacucted on the essay data. The independent
variables were identical to those used in analyses of the recall
data: sex, groups, and materials. As can be seen in the table, all
main cffects were significant. Females made higher scores than

males (7.73 vs. 5.96 points), and the Economics question resulted in
the lowest mean scores (3.83 vs. 8.43 and 8.29 for History and

Botany, respectively).
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TABLE 20

results of 3-Way Analysis of Variance
On Essay Data--Main Experiment

source ag F Probabl}lty
Levei

Main effects

lex 1, 144 9,781 LOANK

Groups 7, 144 5,402 LCOLARR

Materials 2, 144 30.292 LGOLARN
2-way interactions

SG 7, léa . 888 .518

S‘L\I 2 I 14"; 0945 i . 391

GI‘! l‘l’-‘ ] 144 1 N 112 N 352
3-way interacticn

SGM 14, 144 1.948 LO26%

*gignificant
**3ignificant
x*xgignificant

Table 21 shows the
on the mean test scores

Mecan Essay Test 8
Condi

at the .05 level
a* the .01 level
at the .001 levcl

results of a Newman-Kuels test (Winer, 1962)
of each group.
TABLE 21

ncre for Each of the Experimental
tions--Main Experiment

Groups
C-6 c-2 S R-2 SH R M-6 M-2
3.9 4.5 6.7 6.9 6.9 8.4 B.4 8.6

Means with a ccumon underline are not significant at the .05
level when tested by the Newman-Kuels test (Winer, 1962) .
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An examination of the means in that table indicates that they
fall inco three distinct clusters. As might be expected, the lowest
cluster consisted of the two groups which did not read the passage
relevant to the statements they sorted. Simply reading the concise
statement:s of main points of the passage did not convey sufficient
information about the total message of the passage to permit ade-
quate performence on the essay test. These groups scored about half
as many points as the highest groups. The second cluster of means
was for experimental groups who either just read the passage twice
or sorted the cards according to challenges, either a single chal-
lenge or wmultiple challenges. The cluster of means which was high-
est was that consisting of groups who gortad the main points, but for
whom no external criterion was set for theix organization. This in-
cluded the group who simply read through the statements, and those
who sorted into two and six piles. These groups were presumably
allowed to organize the statements in their own fashion. The last
two clusters of means, however, were not found to be significantly
different in the statistical test. Further research is needed to
sece whether this tends to be a reliable finding. Only the 3-way
interaction reached significance. Various ways of graphing the data
were attempted, but nune provided any consistent pattern that could
be interpreted. The means and standard Jeviations for each cell
contained in the analysis are reported in Appendix E.

A Priori Comparisons

As was stated earlier, identical a priori questions asked of
the recall data were asked £ the essay data. The questions and
their concomitant analyses are presented below.

1. Does having a challenge by which to organize thsz important
points of a passaye produce different essay scores than does self-
paced orwanization? An F test calculated on the mean scores of
grcups M-2 and S was not significant (F(1,72) 4f = 3,01 p«<.10).
Thus it would appear that essay scores are not significantly in-
fluenced by whether a student organizes concepts using his own crgan-
izing scheme (M~-2) or whether he is given a frame of reference by
which to organize (S). This result follows the same pattern found
with the recall data.

2. Dces organizing the concepts and facts from three diffexr-
ent frames of reference (using three different challenges) produce
different essay scores than the more gtable organization formed by
three trials using the same challenge? The compariscn between mean
essay scores of groups S and SHM was found to be non-significant
(F (1,144) = .03 p>.20). This indicates that no difference in
essay scores is produced by using three different challenges vs. one
challenge as a basis for organizing the main points.
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3. Does the :ask of organizing the main points of the passage
produce better essay scores than simply reading the passage twice?
Table 22 shows the results of Dunnett's multiple comparisons test
(Winer, 1962) performed on the data. As can be readily seen, group
k=2 did not differ from groups M-2, I+6, R, S and SM, all of which
carried out sorting trials with cards bearing statements of the main
points in the passage they read. Thus, there is no evidence that
organizing the main points of a passage into categories results in
better performance cn an essay test than simply reading the passage
again.

TABLE 22
Results of Multiple Comparison of Control R-2

With Sorting Grcups That Read
A Relevant Passage

Comparison Obtained T Significance
R-2 vs. M-2 1.595 p<€ .20
R-2 vs. M-G l.424 D .20
k~2 vs. R 1.3853 pL .20
R-2 vs. S B 1 73 pS .20
R-2 vs. SM .0257 p».20

critical value of t, using Dunnatt'’s procedure (Winer,
1962). .05 level--t (144 df)= 2.25 two-tailed.

Critical value of t, using a less conservative proce~-
dure (Bruning and Kintz, 19€8). .05 level--t (144 af) = 1.96
two~tailed.

2 4-way analysis of variance similar to that performed on the
recall data was performed on the essay scoxes of groups C-2, C-0,
M~2 and ¥-6 to provide answers to the remaining 2 pricri questions.
Pable 23 contains the results of this analysis. Only the main
effects of reading and materials were significant. Mo other main
effects or interactions were significant. Given these results
the following questions can be answered.
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TABLE 23

Results of a2 4-Way Analysis of Variance of the Essay Data
Of the Mandler Sorting Groups C-2, C~6, M-2 and M-6~-
Main Experiment

Source Cbtained F ag Probability
—_ Level

Main effects

Sex 1.334 l, 72 .252

Reading 31.657 1, 72 .001*

Materials 8.292 2, 72 .001%

Piles . 241 1, 72 . 625
2-way interactions

SR .057 1, 72 .812

SM 1.239 2, 72 .296

sp 1.563 1, 72 .215

RM .924 2, 72 .402

MP 1.095 2, 72 : . 340

RP .063 1, 72 .803
3-way interactions

SRM | .838 2, 72 ‘ . 437

SRP ] .022 1, 72 . 883

SMP : .983 2, 72 , . 379

RMP .045 2, 72 ; . 956
4=way interaction §

! ]
|
SRMP - .244 ! 2, 72 | .784
| | i

*Significant at the .001 level

4 a. DAre essay test scores influenced by the number of piles
used in sorting the main points and concepts cf a passage? The
answer to this question is no, since the main effect of piles was
not significant.

4 b, If a relation between WC and essay scores is found, is
this relationship affected by whether or not subjects read a related
passage? This question is irrelevant, since no relaticnship was
found between NC and recall.
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4 €. Regardless of whether a relation between NC and essay
sccres is found, does the task of reading a passage and sorting re-
lated cards prcduce higher scores than merely organizing the maiu
points of a passage? Clearly, the answer to this question is ves.
The group which read a passage related to the statements on the
cards they sorted (groups M-2 and M-6) scored higher on the essay
test than groups which read an irrelevant passage instead (groups
C-2 and C-6), and hence gained a better understanding of the
tested subject matter. It is not clear, however, whe*her this
benefit resulted fram an exposure to more infcrmation zbout the

opic through reading the passage, or simply through interacting
with the relevant informaicn, in whatever form, for a lcnger period
of tinme.
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CHAPTER V

IMPLICATIONS

In this chapter the results of the experiments will be dis-
cussed in terms of their implicaticns in three major topic areas:
previous rescarch and theory on organization, memory and retrieval;
the Structural Communication self-instructional technique; and
general educational practice.

Implications for Theory of Organization,
Hemory and Retrieval

The relation between number of categories oand rezall. The re-
sults reported in Chapter II and IV indicate that ithe Mandler effect
does occur when prose is usad as the stimulus material in » learning
task, but only under severely limited conditions. Apparently it is
found only with female subjects when thematically~related sentences
are sorted and recalled, thus suggesting a sex-limited Mandler
effect. There is also some evidence that the effect occurs more
reliably when the sentences are less closely related. Also, unlike
past resczarch with woird recall, all of the present studies found
that subjocts sorting into more piles required more sorting time.
Finally, the present studies found no evidence of clustering based
on thz piles into which subjects sorted the sentences; in word re-
call studies, such clustering has consistently occurred.

Taken together, this is a rather confusing set of results.
There is no apparent reason for the Mandler effect being sex-limited.
The differences in performance between males and females could not
be explained either in terms of differences in tine spent seorting,
or differences in organization as indicated by clustering. The dif-
ferences may in some way result from the fact that females typically
show greater verbal ability than moles (females did consistently re-
call more sentences in the studies reported here), but it is not
clear wvhy this caused them to show a Mandler effect while the males
did not.
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The complete absence of clustering was also an unexpected find-
ing, in view of the consistency with which clustering is found in
studies of word recall. There are several possible explanations for
why this might have occurred. First, it may be that too few sorting
trials were given to allow subjects to achieve a stable organization
of the sentences. This is unlikely, however, in view of the stabil-~
ity of the sorting data from trials two to three. Collapsing data
across subjects, .84 of the sentences were placed in jdentical piles
on these two sorts, while .16 were changed from trial two to trial
three. This seems to indicate that a stabile crganization had been
formed by most of the subjects.

A second possibility is that recall of the type of sentences
used in these studies is not based upon a cognitive organization.
Thus, aven though the subjects organized the sentences in the sort-
ing task, the organizaticn formed was not used for retrieval, and
the sentences were recalled in a rather randaom order. The present
studies did not provide adequate data for the testing of this possi-
bility. Such a test would require either multiple recalls from each
subject, or a larger number of subjects who learned the same mater-
jals under identica: conditions, so that a measure such as Tulving's
S0 could be used *o index any existing organization in the subjects'
recall protocols. In view of the consistent findings of past re-
search which has shown that recall of word lists proceads in a very
organized fashion, it seems most likely that such a test would re-
veal regularities in recall of sentences.

This leads to the third possibility, that the organization used
to sort the cards in the sorting task was not the same as the organi-
zation used as the basis for recall. This assumes that some sort of
organization was indeed formed during the learning task, and that
recall was based upon it, but that it was not revealed in the sorting
task. This seems strange, especially in the case of the C groups,
whose only exposure to the information to be learned was limited to
the sorting task. It would seem reasonable that as these groups
organized the sentences into a coherent set of relationships, this
organization would be reflected to some degree in the way they
sorted the sentences. Interestingly, no evidence for this was found
since the organization formed during sorting was not reflected in
recall.

It is certainly possible, however, that thematically-related
material such as the experimental sentences are interrelated in many
ways. Because the sorting task requires a reliable partitioning of
the sentences, it may require subjects to use relationships to com-
plete the sorting task which are quite different from the types of
relations that are activated by the necaessity of recalling the sen-
tences. Relationships on which recall is based may tend to be inter-
relationships among the items, such as the order of presentaticn,
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logical connections or nistorical time sequences, whereas those used
to sort the items may be relationships which allow for a reliable
partitioning of the items, such as subtopics or persons discussed.
For example, during the sorting of the History cards, the subjects
could have placed all the cards with Mary's name in one pile, those
with Mary and Pole in another, those with Gardiner's in another, etc.
Their recall, on the other hand, may have been based on the histori-
cal sequence of Mary's life, rather than the sorting piles which
were categorized by names. Thus the influence of the sorting piles
on recall would tend to be negated. Again, the data of the present
experiment are not appropriate to provide an adequate test of this
alternative. Further research is clearly required on this issue.

Relation of results to Mandler's retrieval theory. As re-
viewed in Chapter I, Mandler has assumed that when a2 person learns a
relatively large set of materials (words, in Mandler's research) , he
encodes the material into meaningful categories or "chunks," which
then can become members of even higher level categories. This pro-
cess leads to a hierarchical type of cognitive organization. Mand-
ler has assumed that the scrting task he used reveals at least some
of this organization to the experimenter. Retrieval from memory is
seen as an active search process with the organized categories serv-
ing as retrieval cues. 1f an itcm is to be remembered, it must be
adopted into this hierarchical organization. Limitations on the
retrieval system make it unlikely that more than about five members
of a particular category will be recalled in any given attempt.
Thus, retrieval from this system is highly dependent upon the organi-
zation formed at the time of learning. Both the number of items re-
called and the order in which they are recalled should be greatly
affected by the form of the organization.

The research described in this report has clearly shown that a
direct application of Mandler's approach to the learning of infox-
mation from prose is not successful. Ncne of the results predicted
by Mandlex's theory have been found unambiguously in the data. The
relationship between nurber of piles used in scrting and the number
of items recalled was found only for females in the main experiment.
The results of the pilot studies have suggested that such a rela-
tionship may be found when statements used in the sorting task are
not thematically related into a single structure. This suggests
that the Mandler effect is found most reliably when subjects are
asked to learn relatively unrelated items such as the typically used
word lists, and that added structure in the stimulus materials may
reduce the effect.

Another finding that conflicts with Mandler's approach is the
complete lack in recall of clustering on the basis of sorting cate-
gories. At the very least, this indicates that subjects' recall is

L)
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based cn some form of organization other than that revealed by the
sorting task. These negative results cast doubt on Mandler's theory
of storage and retrieval because they do not duplicate the pattern
of resulis he found using word lists on which his theory is based.
Thus it appecars that the simple, hierarchical form of cognitive
crganization which he assumes underlies the learning and retrieval
of large amounts of information may be too simple a descriptiocn to
account for the learning and recall of information from prose.

As pointed cut earlier, these results cannot be accepted as
clear evidence that recall of related sentences is independent of
some type of cognitive organizaticn. Rather, they rule out the
possibility that the categorical organization formed during sorting
serves as the basis for recall, thus leaving the alternative that
subjects use other forms of crganizaticn for retrieval to be explored.

It is clear that further research is needed in extending the
thecry that recall is dependent upon the oxganization formed during
learning in order for it to account for learning from prose. It
appears that such research must permit the identification of other
and probably more complex relationships among the materials to be
learned than those e¢xamined in the present studies.

Implications for the Structural Communication
Thecry and Mcthod

In an earlier discussion (Chapter I) it was pointed out that
the developers of the Structural Communication Curriculum technique
believe that a student's understanding of the topic area covered by
a study unit is enhanced by working through the entire unit with all
its parts. In fact, they imply that the technique promotes greater
understanding than other self-instructional methods (Systematics,
1967) . In the preseni study, however, only the organizatioral
variables inherent in responding to problems posed by challenges
using items similar to those found in the Response Indicators of
study units were investigated. Subjects Aid not work through the
Discussion Comments, nor read the Viewpoints cections of their
study units. Thus, the nresent research snould not be construed as
a test of the effectivenass of the total Structural Communication
method.

The importance of responding to challenges for promoting under-
standing on the part of the learner is, however, greatly scressed
by the method's developers. They state that the Investigation and
Response Indicator sections of a study unit are where understanding
is initiated, and seem to imply that these sections are very impor-
tant pedagogically (Systematics, 1967, pp. 248-249). Because the
main experiment investigated the effects of similar sections on
developing an intuitive grasp of the material, the essay results

67

78




(presumably 2 measure of understanding) have important thecretical
and practical implications for the method and, therefore, will now
be detailed.

The results of the essay data failed to show any advantage in
performance resulting from using a single challenge for sorting the
main ideas frcm the passage, or from using a series of challenges by
which the main ideas might be related to a number of different issues.
in fact the data favored, though not significantly, those groups who
read a passage and who were simply allowed to crganize related state-
ments into their own system, rather than relating the statements to
challenges given to them by the experimenter. Interestingly, the
groups who sorted according to challenges received scores very simi-
lar to the group that was only allowed to re-read the passage and
was not allowed to learn the main points on the cards.

While these results do not argue against the hypothesis that
Structural Communication leads tc better understanding when the
entire study unit is learned, the results do indicate that the Inves-
tigation and Response Indicator sections of the study unit produce
no better understanding of the material than do other learning
methods. They also bring intc question the theoretical assumption
of Structural Communication's founders (outlined in Chapter I) that
a challenge is a necessary condition for raising the level of a
student's mental operation and, hence, his understanding. Thus,
unless the rather untensble assumption is made that the tasks of the
other groups used in this research are analogous to challenges, these
results suggest that the founder's theory of mental operations may
be inadeaguate.

Clearly, further research should be conducted to determine
whether freely developed or self organization is reliably snperior
to that formed in response to challenges, as the essay as we.l as
the recall data tends to suggest. If it is, it suggests that the
theory on which Structural Communication is founded be changed to
stress the i- .ortance of placing fewer constraints on mental func-
tioning and, consequently, that the Structural Communication method
itself be changed by incorporating a less restrictive technique by
which students are asked tco organize the points found in the Response
Indicator matr+x. However, since these ideas are based on non-
significant .fferences among the groups, they should be regarded as
merely suc zstive.

Implications for Educational Practice

The studies described in this report were stimulat.:d by re-
search in verbal learning which has shown the importanc- £ orgari-
mation of information for its subsequent availability for smeall.
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The evidence is strong thac organization not only has an important
influence on what can be recalled, but it may be a necessary pre-
requisite for recall. This research seems closely related to scme
theorizing in educational psycholeogy, such as ausubel's (1960)

theory of neaningful learning which strasses the impcatance of inter-
relationships among the jnformation learned, and to the constant
advice given by educators that students should organize the informa-
tion they ara ljearning. It is clear that research on the relation-
ship between organizaticn of information from prose, and its later
recall, is very important for educational theory and practice.

Two general problems needing research are evident. One is an
investigation into various types of organization which might be
formed by the learner, and the effects of each on recall, and the
second is the jidentification of ways of facilitating the formation
of appropriate forms cf organization as students study. The pre-
sent research was aimed at contributing to both of these problems.
The results have shown, however, more about what does nct have an
influence than what does. Still, this is important because of the
fact that the techniques used have heen straightforward applica-
tions of research methcds which, because of their success with the
1earning of other materials, were strong contenders as methods
which might influence recall from prose. This research alsc tested
selected organizational methods which are contained in an interest-
ing now instructional technique which claims to produce superior
learning.

In summary, the research reosults indicate that the type of
organization formed through a sorting task, whether with single or
multiple criteria, is not successful in reliably affecting that
aspect of subjective organization which is important for later re-
call. Thus, the sorting task aopears to fail as a device of exter-
nalizing that aspect of subjective organization on which retrieval
ig based, and it also fails as 2 means of aiding students to more
adequately crgenize their infcrmation for recall., There is no evi-
dence that giving students nchallenges" which induce them to parti-
tion the main points in a passage in different ways leads them to a
deeper understanding of the information then would be the case
through simply allowing them extra time to read the passage or to
organize the main points of the passage in their own way. The re-
gearch also provides evidence for a difference between males and
females in the effect that the sorting task has on their later re-~
call, a difference for which the authors can offer no explanation.

111 this seasms to suggest that future research on the relation-
ship between subjective crganization and recall with prose materials

must provide means of investigating more cemplex forms of organiza-
tion as being important for recall and understanding. 1In view of
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the frequent claims made for the importance of organization in learn-
ing in educational situations, further research on this problem is
sorely needed. Perhaps the present study can serve to suggest direc-
tions for this research, and particularly to stand as evidence that
the final answers will not be sinple oxtensions of concepts presently
available from research on the learning of word lists.

70

g0

R



BIBLIOGRAPHY

Amato, J. A study of the effect on recall of organizational vari-
ables, using a Structural Communicaticn study unit. Unpublished
manuscript, Cornell University, 1970.

Ausubel, D. P. Educational psychologv: 2 ccynitive view. New York:
Holt, Rinehart and Winston, 1968.

Bousfield, W. A. The occurrence of clustering in the recall of ran-
domly arranged associates. Journal of General Psychclcay, 1953,
49, 229-240. ]

Beusfield, W. A., and Cchen, B. H. The effects of reinforcement on
the occurrence of clustering in the recall of randomiy arranged
asscciates. Journal of Psychology, 1953, 36, 67-8l.

Bousfield, W. A., Cohen, B. H., and Whitmarsh, G. A. Asscciative
clustering in the recall of words of different taxonomic fre-
quency of occurrence. Psychological Reports, 1958, 4, 39-44.

Bousfield, W. A., Puff, C. R., and Cowan, T. M. The development of
constancies in segnential organization during repeated free re-
call. Journal of Verbal Learning and Verbal Behavior, 1964, 3,
489~495,

Bowar, G. H., Lesgold, A. M., and Tieman, D. Grouping operations in
free recall. Journal of Verbal Learning and Verbal Behavior,
1969, 8, 481-493. )

Bruner, J. The Process of Education. New York: Vintage Books, 1960.
Bruning, J. L., and Kintz, B. L. Computational Handbook of Statis-
tics. Glenview, Illincis: Scott, Foresman & Company, 1968,
cofer, C. N., Bruce, D. R., and Reicher, G. r. Clustering in free
recall as & function of certain methcdological variations.

Journal of Exuerimental Psycholecgy, 1966, 71, 858-806.

Cohen, B. H. Scme-or-none characteristics of coding behavior.
Journal of Verbal Learninc and Verbal Behavior, 1966, 5, 182-187.

Coulter, M. C., ani Dittmer, H. J. The fitory of the nlant kingdom.
Chicago: The University of Chicago Press, 19¢4.

Dallett, K. M. Number cf categories and category information in free
recall. Journal of Experimental pPsychology, 1964, 68, 1-12.

Deese, J. Infiuence of inter-item asscciative strength upon imme-=
diate free recall. Psychological Reports, 1959, 5, 305~312.

Dawey, J. Experience and education. New York: The Macmillan Com=-
pany, 1938.

punn, B. R., and McConkie, G. W. The effacts of cognitively com-
patible and ncn-compatible organization on recall. Paper pre-
sented at the annual meeting of the Eastern Psychological Asso-
ciation, New York, Mew York, April 1971.

71

81

bbb s



Egan, K. Structural Communicution: & new contribution to pegagogy.
Programmed Instruction and Educational Technology, May 1971.

Jenkins, J. J., and russell, W. A. Associated clustering during
recall. Journal of Abnormal and Social Psycholoqy, 1952, 47,
818"821«»

Jenkins, J. J., Mink, W. D., and Rusi3ell, W. A. Assocliative cluster-
ing as a function of verbal association strength. Psychological
Reports, 13958, 4, 127-136.

Kintsch, W. Learning, memory and conceptual processes. New York:
John Wiley & Sons, inc., 1970.

Mandler, G. Organization and memory. In K. W. Spence and J. T.
Svence (Eds.), The psychology of learning and motivation: ad-
vances in research and theory, Vol. I. New vYork: Academic Press,
1967.

Mandler, G. Associaticn and organization: facts, fancies, and
theories. In T. R. Dixon and D. L. tlorton (Eds.), Verbal be-
havior and general behavior theory. Englewcod Cliffs, New Jersey:
Prentice-Hall, Inc., 1968. (a)

Mandler, G. Organized recall: individual functions. Psychonemic
Science, 1968, 13, 235-236. (b)

Mandler, G., and Pearlstone, 2. rree and constrained concept learn=
ing and subsequent recall. Journal of Verbal Learning and Verbal

Behavior, 1966, 5, 126-131.

Mandler, G., Pearlstcne, 4., and Koopmans, H. S. Effects of organi-
zation and semantic similarity on recall and recognition. Jour-
ral of Verbal Learning and Verbal Behavicr, 1969, B, 410-423.

Marshall, G. R. Stimulus characteristics contributing to organiza-
tion in free recall. Journal of verbal Learning and Verbal
Behavior, 1967, 6, 364~374.

icConkie, G. W., and Dunn, B. R. Word sorting norms for 180 common
words. Unpublished monograph, Cornell University, 1969.

McConkie, G. V., and Dunn, B. R. Word-sorting and free-recall.
Psychonomic 3cience, 1971, 24, 75-76.

Miller, G. h. Magical number 7, plus or minus two. psychological
Review, 1956, 63, 81-97.

Rothkopf, E. 2. The concept of mathemagenic behavicrs. Peviaw of
2ducational Researcl,, 1970, 40.

Scott, W. A, Reliability of content analysis; the case of nominal
scale coding. Public Opinion Quarterly, Fall 1955.

systematics, Vol. 5, 3, 1967.

Tulving, E. Subjective organization in frec-recall of "unrelated"
words. Psycholocical Review, 1962, 89, 344-254.

Tulving, E. Subjective organization and effects of repetitior in
multi~trial free recall learning. Journal of Verbal Learning and

Verbal Behavior, 1966, 5, 193-197.

Tulving, E. Theoretical issues in free recall. In T. R. Dixon and
D. L. Hoxton (Eds.), Verbal eha~ior and and general behavior
theory. Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1968.

72

82

et oL et e



Tulving, E., anéd Pearlstone, Z. Availability versus accessibility of
information in memciy for words. Journal of Verbal Learning and
Verbal Behavior, 1966, 5, 381-391.

Tulving, E., and Osler, S. Transfer effects in whole/part free-recall
learning. Canadian Journal of Psychclogy, 1967, 21, 253-2062.
Winer, B. J. Statistical principles in experimental design. New York:

McGraw-Hill Book Ccmpany, 1962.




APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

CONTENTS CF APPENDIXES

Sample Structural Communication study unit
Presentation booklets

challanges and essays questions for each study
unit C

Instructions for experimental and contrast groups

Means and standard deviations of each group in
the main experiment




APPENDIX A

Sample Structural Ccamunication
study unit

85




APPTNDIX A

MARY TUDOR AND TILE REAC'I'ION—

INTENTION—PRESENTATION,

INTENTION

Seventy years have passed since Henry VIT linked
the name of Tudor with the English throne. We
have scen how the first Tudor monarch and his son
worked to strengthen the throne, and some of the
effects of their exercisc of the kingship. The crisis
following Henry VIH's death was largely due to the
fact that there was really no aceeptable alternative
to royal government which people generally could
understand or make work. After the ineffactual
Somerset and the rapacious Northumberland had
failed to employ the machinery of government in
the way and for the purposes for which it had been
designed, the throne passed to a womar. Henry
VIlFhad dreaded such an eventuality, He had spent
such effort in the 1520s and wrought such changes

|

to avoid it. In this Study Unit we sce just how far
his Toars were justified.

Mary ascended the throne of a country which was,
according to the statutes of its Parliament, Protest-
ant in form and doctrine. Yet Mary was onc of the
most extreme Catholics in Europe. She was deter-
mincd to return England to the Roman faith, and
was determined also to try to get back for the Church
the massive wealth which had been drained from it,
and which had supplicd a new strength and con-
fidence to a whole class of English society.

We sec in this Study Unit how the inevitable clash
between this Catholic Queen and her Protestant
landowning subjects was handled, and some of the
effects of her efforts to force England to accept
Cathol\icism. _ '

PRESENTATION

The tragic life andreign of Mary Tudor, A “trag:dy”
can be defined as the destruction or failure of a
sympathetic character because of one weakness. In
this sense Mary’s reign, and indeed her whole life,
can be viewed as a tragedy. Her “weakness™ (in the
dramatic sense; she certainly considered it her
strength and consolation in reality) was Catholicism,
tinged as it was for her with loyalty to Spain.

Her youth was filled with memories of her father,
Henry VII1, trying to get a divorce from her mother,
Catherine of Aragon, in order that he might marry
the young Anne Boleyn, with whom he was in-
fatuated. Thereafier she watched the destruction of
the religion she !aved and had taken solace from.
Later she had to suifer the horror of being declared
illegitimate so that her half-brother, Edward, should
succeed to the throne rather than she. '

But after it all, cven after the gallop towards
Protestantism of Edward's reign, she did inherit the
throne. She became Queen, with all the powers of
the Erglish monarchy in ber control, She was no
weakling; she had courage end had determined how
shc would use the power that fell at Iast into her
hands. The problems were clear to her mind, and
she tackled them with strength and vigour. Yet,

i

somehow, like everything in her sad life, nothing
went right. :

Onc of the words which scems to sum up so much
of Mary Tudor’s reign is “*irony™. She was courage-
ous, intelligent, and—in all but religious matters—a
merciful and generous woman, But her religious
intolerance and the foreign policy she insisted on
pursuing, despite the advice of her Council and
Parliament, brought about one of the most danger-
ous rcbellions of the century, hatrzd for the Church
she loved and for herself, and the failure of all her
hopes.

Female, Catholic and Spanish, Mary Tudor was the
first woman to have undisputed rule over England.
Previously Matilda, in the twelfth century, had been
the only woman to lay claim to the throne, and her
“reign” had been spent in continual fighting vith
her cousin Stephen. That period of history was
remembered as “The Anarchy”, and. associating the
rule of a woman with fighting and chaos, it was with
some forcboding that men in the mid-sixteenth
cantury looked forward to the rule of another
woman, ;

Mary was the daughter of Catherine of Aragon
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and was preud of her Spanish ancestry. She was also
proutt of her Catholicism, and passionately devoted
to the idea—which she seems to have considered a
“vocation"—-of rcturning England to the flock of
the papal shiepherd. She came to the English throne
at a critical moment in the struggle between the
Habsburg and Valois houses, and Mary’s Spanish
preference was a decisive factor in committing
England to a further fruitless and damaging part in
the battle between the great powers of Europe.The

alliance which she formed with the Emperor Charles

V, cemented by her marriage to his son, who wis to
become Philip H of Spuin, was perhaps appropriate,
as her father and mother had been marricd to
cement Henry VII's alliance with a Spanish monarch
half a century earlicr.,

Patriotic Englishmen were worried that such an
alliance would simply reduce England to a Spanish
colony, and they were to see their fears proved
Justified by the events of the next few years. Almost
every member of her large and unwieldy Council
opposed Mary’s marriage, and it was only by show-
ing that she had inherited not just the Tudor intelli-
gence, but also their ferocious will and violent
temper that she managed to threaten and persuade
them all, one by one in private meetings, to accept
her wishes. -

Stephen Gardiner, for so long near the centre of
power yet never given the positions that his talents

-warranted, found himself at last as the Queen’s

chicf minisier and Chancellor of England—having
been released from the Tower to take up his new
honours, e had spent many years out of oflice
because of his Catholic beliefs, and also because
Henry VIII never really liked or trusted him. Henry
had found his grufl, cutspoken manner, which too
often verged on the border of boorishness and rude-
ness, not at all congenial. His Catholicism had
earned him a place in the Tower during the rule of
Northumberland and now, ironically, at last in
power, he found his time and energy being spent on
restraining a moenarch who was a more radical and
passionate Catholic than himself. While by no
means renowned for diplomacy himself, at least he
was able to sce that his new sovercign's attempt to

drag England headlong back to Catholicism veould

A=2

have to be handled with a dclicacy and caution
which Mary only too clearly lacked.

Opposition. Arother of the ironics of Mary's reign
was the fact that she inherited the title of Supreme
Head of the Church, and she was to find that in
England the s:atute law of Purliament scemed to
count for more than her view of God's law; and the
Parliament who gave her father the title refused to
remove if from her. Gardiner prevented her simply
declaring all Henry's and Edward’s religious legis-
lation null and void, and managed thereby to avoid
possible rebeltion. While religious feeling might not
have been the well-spring of such revolt, the dedi-
cation of so many lords and gentry to their Church
lands and property easily could have been.

The first Parliament of her reign quickly showed
the tenor of feeling about the issues which faced the
country. It was made very clear that while a return
to Catholic doctrine could be won easily, there was
to be no return of Church lands. Parliament, whose
confidence and power scems to have been greatly
increased by being the instrument of the Reforma-
tion in the 1530s, and so being one of the anchors of
the governments during Edward’s reign, sent a
complaint to Mary about her proposcd marriage to
Philip. Mary's rcaction was simply to push ahcad
with the marriage, which was celebrated by proxy
in October of 1553,

Mary's mercifulness prevented large-scale execu-
tions for the plot hatched by Northumberland to
deprive her of the throne. Only three died for that
treason. Her concern was not with the laws of
England but with the laws of God, as she saw them,
During the first months of 1534, however, one of
the most dangerous revolts of the century took place.
It was not the biggest or most widespread, but it
was led with determination, and clarity of purpose,
and it took place closc to London. Sir Thomas Wyatt
I¢d 3,000 men of Kent on the capital. Finding
London Bridge defended, the group passed up river
and crossed the Thames at Kingston, and from there
marched on the city. Wyatt and his followers were
motivated by opposition to Catholicism, and a
resentmient against the Spanish marriage which they
felt would be disastrous for England. The rebel
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forces got right to the walls of the ¢’ y, and were only
overcome with difficulty in confused strect fighting
centred on IFleet Street.

Mary was again relustant to allow executions to
follow for mere acts of treason, but the counsels of
Gardiner and the powerful though distant voice of
her father-in-law, the Emperor Charles V, preyailed.
Wyatt and many followers were exccuted in London
and Kent. The lovely and innocent Lady Jane Grey
and her husband, Northumberland's son, were sent
to the scaflold as we!l. Mary's youngsister Elizabeth,
in whose name Wyatt led his rebellion, was perhaps
fortunate not to find herself on a scaffold with her
champion. The result of the revolt was the opposite
of what was intended. Instead of overthrowing
Mary, it moade people, realize that the danger of
anarchy was still very real, and so support for her
and, reluctantly perhaps, her policics was rein-
forced. - "

Mary was 37 years old on her marriage to Philip,

~and her hope to keep England faithful to the Church

of Rome (once she had reestablished England’s
obedicnce to the Pope and the Pope's forgiveness of
the stray sheep) rested on her proviuing an heir to

the throne. If she died without a child, her sister
Elizaketh would succeed, and Elizabeth’s religious
feelings were most suspect. In July 1554, Philip at
last arrived in person, and the marriage was cele-
brated to less than wirm rejoicing throughout the
country, But Mary was, for a while, happy. She
loved her husband, and seemed unaware that he did
not love her in return,

The imposition of catholicism. Mary's constant pre-
occupation was the return of her country to Catholic-
ism. By her authority as Supremc Hcad of the
Church-—a power she felt swas contrary to the laws
of God—she had reversed the religious advances of
Edward’s rcign. She had also ejected thousands of
clergy Yor heretical opinions, and for taking wives.
The more advanced and powerful Protestants had
been removed from their bishoprics and mercifully

_given time to flee to the Continent, which large

numbers did. They went to centres of the Contin-
ental Protestant Reformation, and there learned
more extreme doctrines and gathered a new and
passionate enthusinsm, which they were to bring
back to England after Mary's death. Others, how-
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ever, stayed and werce to form the core of the most
promincnt Protestant martyrs of the reign. Cranmer
himself was in the Tower charged with treason,
Hooper, Ridlcy and Latimer also stayed to face
whatever was to come. )

Cardinal Reginald Pole was made the Pope’s
Legate, committed with the task of returning Eng-
land to the body of Christendom. Pole, himself
English’and related to the royal house, was perhaps
as bad a choice for this delicate job as could have
been found. Like Mary he was personally Find and
merciful, but also like Mary he was a religi-us
fanatic. He was unwilling to accept any compromiise
and it was only after the greatest efforts by Charles
V and the more realistic English ministers, including
Gardiner, that Pole accepted that there would be no
return of Church lands befere England could be
reccived back into the Roman fold. 'n November
1544 Pole réached England, and Parliament showed
its repentance by repealing ali the anti- papal legis-
lation passed since 1529, and or its knecs received
the Pope’s forgiveness.

Mary and Cardinal Pole were determined to
obliterate the last vestige of heresy in England, and
thought the best micthod to achieve this end was by
force. They felt that only by such means—by
destroying the bodies—would it be possible to save
English souls, and they also thought it would only

.necd a few burnings to bring the rest of the Protest-
ants cowering back to the Roman Church. So, early
in 1555 the heresy trials began. Most of the 300
victims of Mary’s religious fanaticism were from
the lower classes. Hardly any gentry or nobles, who
were not also clerics, found their way to a martyr’s
death. Cranmer, Ridley, Lattmer and Hooper pro-
vided the most prominent Protestant martyrs and,
as Latimer predicted to Ridley while the flames
enveloped them, the torch that was lit thire was to
spread across England.

Mary had done the unforgiveable, England was
used to sceing ihe law employed in the disposing of
men who were a danger to the throne. Even men
like Thomas More could be executed by the Crown
and there would be little disturbance, beeause a
quick and violent death was one of the risks attached
to being closc to power and wealth in these tines.

Order was al vays on a delicate balance, and royal
power was the guarantee of that order. If any man
threatened that power, he threatencd the stability
of the country, and for such a threat the penalty
was death. Bat Mary was not playing according to
the accepted rules. She was burning ordinary com-

moners who were no threat to her throne for their

religious opinions. Tt was just what so many hod
most feared. 1Even though Philip tried to 1estrain his
wife and Cardinal Pole in their zeal, English people
had indelibly drawn on their mind the fact that such
cruelty was typical of forcign, Spanish, practice. It
was not English. Spain and “Catholic” were ~¢-
ginning to b associated in English minds too, and
Mary, in giving the Protestant Church its 300
martyrs, was laying a firm foundation for the ioyalty
to Protestantism and the decp antagonism to
Catholicisim which.was to be typical of England for
centurics. '

Towards a bitter end. Latein 1555 Stephen Gardiner
died, having understood the futility of the burning
of heretics. By his death onc of the few restrining
influences on Mary was removed. Mays tragic life
had still three years to run. Her husband Philip had
left her to go and take over his inheritance, Spain,
There was no child to inherit the throne. And things
got worse.

Pope Paul IV quarrclled with Philip, excom-
municating him, and later quarrclled with Pole,
depriving him of his position as Papul Legate ir
England, Such distress to Mary was aggravated
further in 1557 when the war between Spain and
France was rencwed. Philip returned to England to
persuade his still infatuated Queen to lend her
country's help to his cause. Overriding all objections
from her Council, Mary continued to fulfil the worst
fears of her subjects. Without any reason, from an
English point of view, war was declared with France
and desperate and illegal measures were resorted to
in raisinz the moncy to pay for the absurd advei-
ture. Englishmen saw their country used to further
Spain's interests and worst of all, they saw their
country sacrificing its own interests for Spanish
oncs. Farly in 1558 England’s Last possession an the
Continent, Calais, was overrun by the Frenich, Since
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the decline of the wool trad: which passed through
Caiais, that foothold on the Continent had been

merely an expensive burden, not in any way repays

ing the cost of its upkecp and defence, except in
prestigc and pride. With the loss of Calais, it was
English prestige and pride that were broken, and all
the rcsulting anger and bitterness was turned on
Mary.

All these disappointments in the things she most

 ———

wanted broke her heart. The child she was still
desperately, almost hysterically, hoping for was not

to come, and it was clear to all that soon-England -

would have a ncw Queen. Mary died in November
1558, and her ally Cardinal Pole dicd within hours.
The return to Catholicism dicd with them, and

England waited in doubt and not a little fear to see:

what the reign of the fifth Tudor would bring.




INVESTIGATION

Problem 1

When Mary came to the throne in 1553 England
was, at lcast tn its official doctrine and organization,
a Protestant country. Mary's ambition was to re-
convert England to Catholicisim, and she was ready
to use cvery power at the disposal of the monarchy
and government to achieve this end. There were
factors which favourcd her ambition and others
which hindered it. Despite the latter, within a few
years England was again Catholic and in full com-
munion with Rome,

Consider why it was that Mary could have been
able to rcconvert England and have this reconver-
sion ratified in statute Iaw by the English Parlia-
ment, '

Use thc RESPONSE INDICATOR to explain why she
was ablc to achieve her ambition of returning
England to Catholicism.

Problem 2

England had been intermittently involved during
the first half of the century in the struggle for power
between France and Spain. But Englishmen had
learncd that it was not a struggle from which they
could hope to gain much, Both of the giant Contin-
ental powe: . were happy to have English help, but
‘neither was willing to give very much for it. Henry
VIII's adventures abroad had cost the country
dearly, and would have made him bankrupt had
he not been provided with money from the sale of
the monasteries’ lands and wealth,

Beating in mind these earlier unhappy, and
generally inglorious, involvements in Continental
wars; what do you suppose led Mary to take her
country into the conflict again, in circumstances
which seemed to offer no prospects of gains to
England? ' '

Use the RESPONSE INDICATOR to explain what led
to Mary involving England in war with France.

Probiem 3

After so much hope to do good for her country
when she came to the throne, Mary finished her life
in bitter despair. Again we sce in her reign a course
run from onc extreme to another,

Imagine yoursclf in Mary’s position as her reign
drew to a close. Consider how she would have
looked back over her reign and life, What areas
from her ycars on the throne would have stood out
as her major disappointments? _

Use the RESPONSE INDICATOR to construct a pic-
ture of Mary’s disappointments,

Problem 4

Mary owced her throne to popular uprisings in her
favour. English people on the whole welecomed her
as a Tudor and as their rightful sovereign. Yet
within five years almost all her subjects hated her
and longed for a change of ruler.

Try to put yourself in the place of one of Mary's
subjects—-cither onc of the “politically significant”
or “insignificant”, Consider how an ordinary per-
son of that period, who supported Mary agrinst
Northumberland, could come to dislike her so
intensely in such a short time.

Use the RESPONSE INDICATOR to construct an ex-
planation of why there was this massive swing in
public opinion in so short a time.
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RESPONSE INDICATOR

Mary exccuted l
common pcople, not Cardinal Polc was Stephen Gardiner's
simply those who Mary married deprived of his death removed one :
were powerful and a Philip I1 of Spain. Iegateship. of the principal i
threat to the throne. -} restraints on Mary.,
1 2 3 4 !
Mary was aggressively : Sir Thomas Wyatt's 300 Protestants
proud of her Spanish Mary was unable rebellion rallied were burned for their
ancestry. to have a child. support for Mary religious belicfs,
at a crucial time.
5 6 7 8
By the time of Mary's political Parliament refused
Edward’s death, folly involved to remove from :
Calais was lost to Protestantism had England in a war Mary the titls §
the French, not got any decp which was not in Supreme Head of the
support amongst its interests. English Church,
thc common people. '
To pay for the war Those who Mary cjected
with France it was bencfited from the thousands of Mary formed an :
necessary to raise despoiling of Church Protestant clergy alliance with the
money from her property refused to from their Emperor Charles V.
subjects. return it, parishes. :
13 14 15 16 i
i
Stephen Gardiner Mary was infatuated ' ‘
wisely insisted that with her husband Protestant bishops The policy of the
the religious changes and thus he was and theologians fled government depended
weuld have to be easily able to persuade | to Protestant centres largely on the will of
passcd by her to support his on the Continent, tiic monarch.
Parliament. policics.
17 18 SO, 20
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DISCUSSION GUIDE

Problem 1
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Problem 3
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5 ][ any two or more of 2,4,5,7, G
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Problem 4
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any two or more of 2, 5, 8, R
11,13 0r 18 .

i |any fwo or more of 3,4, 6 7‘
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DISCUSSION COMMENTS

A . .

It is always difficult to asscss just how a group of
people would react to something like the threat of
burning if they did not accept the religious beliefs
of the ruler of the State. No doubt there would be
just about as many diflerent reactions as there were
different pcople. Certainly, as you imply by includ-
ing this factor, many would have been lrwhtcmd
and would accept Catholicism through fear of this
terrible death, But on the other hand, the burning
of Protestants began to supply the strength of

loyalty to the new faith that it had hitherto lacked.

.in England. So, perhaps, while this terror may have

made it casier for Mary to re-reform English
religion, it was decisive in ensuring that England
would grow to hate Catholicism after the State’s
enforcement of it ended.

B

I don't think that Mary’s connection with Charles
V, or the closcr connection of marriage with his son
Phlllp 11, really made things casicr for her. She was
determined to reconvert England, and had the
strength of personality and intelligence to hold
togcether all the powers of the monarchy and direct
them as she wished, So 1 think she would have done
it without help or encouragement from Charles or
Philip, and indeed 1 suspect that the opposition she
encountered because of her unpopular marriage
with Philip probably made things more difficult,
Still, who can know? You may be right. After all,
everyone needs support and help, and Mary was
getting precious little from her own countrymen.
Perhaps Charles and Philip did help to give her that
extra determination,
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Mary wanted to ignore Parliament in returning
England to obedivnce to Rome. She felt that the
statute law of England®s Parliament was in conflict
with the law of God—and that in such a case Par-
liament's law was meaningless. Gardiner, being a
sounder politician than Mary, insisted that Parlia-
ment be used to take from the statute books those
laws which it had put there in the first place, By
thus respecting Parliamgnt, they avoided possible
trouble. Since Patliament automatically gave the
title of “Supreme Head of the English Church® to
the reigning monarch, Mary found herself with a
power over the Church which she felt to be contrary
to God’s law but which was, ironically, very useful
in bringing about the changes that she wanted.

D

By the time of Edward’s death, Protestantism largely
owed its speedy advance in England to its essocia-
tion with the political and economic interests of the
most powerful groups in the country, There is little
10 indicate that there was any widespread popular
devotion to the new faith, This being the case, the
monarch’s will was decisive, Government depended
almost entirely on the initiative from the centre-—-
from the monarch and Council. With Mary, the
most radical and passionate Catholic in the country
came to the throne, and this fact, combined with the
lack of decp commitment to Protestantism in 1553,
allowed her re-Reformation to go ahead without
violent opposition.,

.

Mary owed a large part of her success to removing
from the Church some of the major sources of op-
position to her religious policy. She removed

thousands of clerics (though many scem simply to_

have gonc to diflerent parishes) because of their
Protestant vicws or because they had married, and
she allowed Protestant bishops and theologians to
escape to the Continent, leaving the most powerful
positions in the Chureh to be filled by Catholics.
Had these men stayed and offered a stifl resistance
to Mary, no doubt many, if not all, would have
ended in the flames along with Cranmer, Ridley and

Latimer, But they might have been able to cause a
bit of trouble before such a fate caught them, Their
flight abroad cased Mary's mind, and certainly
allowed het to re-reform more casily and smoothly,

F

Most English people were deeply concerned with
order, On the whole they were ready to sacrifice
quite a bit to preserve the peace. While many people
were ready to oppose Mary's religious policy for one
reason or another, most were willing to sacrifice
their particular wishes when it secemed that law and
order were in the baluince. Thomas Wyatt’s rebel-
lion had the effect of rallying behind Mary the sup-
port of many of those who might otherwise have
offered political opposition to her proposed changes.

G
1 have interpreted all these statements as more or
less irrelevant to the problem as I see it. Tt might be
that you have scen a connection which 1 thought
too indircet to comment on, or perhaps you have
not understood exactly what the problem is con-
cerned witk. It may be that you have confused the
time scale, or included causes rather than effects, or
effects rather than causes, Or it may be that the con-
ncction you have seen is a perfectly good one which
has escaped me. Whatever the reason, if you re-read
the problem and the relevant part of the PRESENTA-
TION you should in most cuses be able to work out
why the statements you included are not discussed
specifically.,

-

. H

This would be uscful in building a picture of the
results of the war rather than of its causes. Mary
hardly entered the war with the intention of losing
Calais. She was so0 shattered by its foss that she said
that “Calais™ would be cngraved on her heart even
after she was dead.

I

Mary's Spagish descent and love of things Spanish
led her to enter the alliance with Charles Y, which
was cemented by her marriage to his son Philip, who
was to become the King of Spain. Her love for
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Philip mzant that he wis casily a2 to persuads her
to his will-and when this was to got Enclaid to
join the wor against France, Mary soon agreed
despite ellwarning to the contrary. The alliones with
the Emperor Charles V was directed against France,
I think that this combination of factors exclains
much of what happenad to England under Mary,
The almost autocratiz power of the monarch meant
that the whole couniry’s policy depended aimost
entircly on her will.

J

These together indicate that a cozntry could pursue
a disastrous policy sl..ml) beczusz it was <ox~“tni‘ng
~ the monarch wishod, Mary, in her folly, ovarruled
all the advice of her Councillors and Parlizment,
She used all her powers as monarch, and in doing
so showed that it was possiblz for the monarch, to
bend the whole country to her will, The menarchy
was too important to stable palitical, social and
economic life for p:ople to be ready to try to
overthrow it, even over what was clearly a dis-
astrous foreign policy,

K

It is difficult to know how much of a resiraining
effcct Gardiner vwas able to exerton Mary. Certainly
he gave her some goad advice and managed to apply
some modifying influence on kor attempts 1o bull-
doze her wishes into practice. Earlier Gordiner him-
self had been in favour of alliance with France
rather than Spain, but nothizg could have been
done 1o prevent Mory indilging her “Spanish
passion” in allying with the Habsburgs, and there-
after it is doubtfvl whethar Gardiner could have
altered materially the coursz that Mary purstred.
But 1 still think that Gardizer’s death muld be
includ:d to add to the picivre of why Mary lod
England into war with France, He was cne of the
few men whom she relied oot and trusted, and he
was dubious about most of Mary's cnthusinsms.
With his death even this cruff, rather rude, but

[

basically sanc voice was removed.

L L)

I don’t think it was really a disappointment to

Mary that th: Protestant bishops fled abroad. She
had not wanted to imprison them in England, and

even allowed them the opportunity to get away.

Here again, however, in this reign full of ironics,
Mary achieved the opposite ‘of what she intended,
and perhaps vor this reason this could be includ~d
amongst her disappointments. The bishops and
theelogians who fled went to the centres of Protest-
ant influcnce abroad, and there imbibed the faith
and ideas which they were to bring back with them
after Mary's ceath, [ think the same is probably true
of her treatment of the Protestant martyrs. She was
not cruel, ard certainly got no pleasure out of
burning pzop @ Again, ironically, the burnings had
exactly the opposite cfivet from that she intended.
Instead of crishing Protestantism they gave it new
life, and in this there was no doubt disappointment
for her.

M

Mary had bgen reluctant to negotiate the re-
Reforma.ion through Parliament. She had wanted
simply to use the power of the monarchy to give
what to her seemed the great gift and blessing of the
reconnection with Rome and of the Pope's for-
giveness to her country, But continually her Parlia-
ment scemed mere concerngd about its ex-monastic
property and its own laws than the Pope's forgive-
ness. She saw herse!f offering a gift beyond all others
to peeple who, before they aceopted it, demanded
that they sit down and negotiate about what to her
appeared trivinl matters, T think this came as a
snock to the deeply religious Mary, and I feel sure
she would certainly have classed it amongst her
disappointments,

N ‘
Mary's hopes for Catl olicism lay in the uprooting
of Protostantism and preserving England in its
restored obedience to Rome. Her best chance of this
lay in producing a child of her own to inherit the
throne—but she was to be disappointed in this as in
so many things, The warsshe had engaged in brought
only loss-—the most spestacular, and hurtful to her,
being the loss of Calais, I think these two items are
essential to a picture of Mary's disappointments,
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The central theme of Mary's life was her dedication
to her religion. The central kope of her reign was to
return England to the Chorch of Rome. In the
failures she mct in this amoition luy her bitterest
disappeointments. The Enalish Parliament seemed
always morc concerned about its property and laws
than in the offer of forgivencss and absolution from
the Church of Rome, and they agreed to rejoin the
Roman Church only on condition that they should
be able to keep the property. To crown it all, Mary
had to see her husband excommunicated and her
ardent helper, Cardinal Pole, deprived of the papal
legateship which scemed the channel of grace from
the Pope and God. The immadiate changes that she
managed to put into operaticn werc achieved by the
power, inherent in the kingship since her father’s
reign, of the IHeadship of the English Church. This
was of course a power which. in her view, conflicted
with the laws of the Roman Church, and thus #lso
conflicted with God's laws. And yet her Parlinment
would not remove the title from her. Her stern
conscience had to try to accept this unhappy situa-
tion too.,

)

Either of the two items which brought you to this
Comment could certainly be used to cxplain how
Mary lost some popularity. The ¢jection of Protest-
ant clerics would have annoyed some---if only the
clerics themselves. The alliance with Charles V
would have annoyed many of those who preferred a
French alliance, or no alliances at all. But such
opposition was relatively insignificant, I think, when
compared with the later political blunders of her
reign.

Q

England was to remember its first reigning Tudor
Qucen as “Bloody Mary”, The scale of public
exccutions of common people during hae reien was
somcthing England had never experienced before,
It is a further irony that this gentlest of the Tudors
should be remembered ‘for merciless violence. Her
religious dedication and conviction was total, She
felt that her vocation was to save English souls, and
to do it she did not shrink from destroying their
bodics. Her reward was the failure of her mission,
and remembrance for hundreds of years with hatred
and vilification.

R

Blind lové for a man who did not return her love led
Mary to allow all her weaknesses to combine against
the interests ol ihe country she ruled. Philip was
given to Mary as a husband by his father Charles V,
who wanted English help in his struggle with France.
Mary herself, because of her Spanish mother and
passion for Spain, was delighted to marry the future
King or Spain, and found hers2!f unable to refuse
his requests for English support in the fighting
against France— despite the fact that such a war was
meaningless and even utterly opposed to English
interests. Her English subjects had their annoyance
and bitterness aroused by having to pay for this
pointless war, then seeing thetr money [rittered
away to no effect, and finally secing the FFrench
overrun Calais—the last English posscssion on the
Continent. Mary had not only involved England in
a foolish adventure, but had humbled its pride as
well. :
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VIEWPOINTS

It is intcresting to see what people think of Mary

Tudor toduay. Itis becoming increasingly more difi-

cult, I think, to understand people who lived in an
age when relipion was more central to their lives
than is common today. Mary was certainly a bigoted
Catholic, and beocause of this scems often to be
considered a “good thing™ by Catholics and a “*bad
thing” by Protestants. Perhaps we should be able
to sce beyond the confines of such viewpoints now.

You have seen that on the whole I am Fairly sym-
pathcti'c to Mary. I think the suffering she caused by
her intolerance and bigotry was bad. 1 think in fact
that it is impossible to defend the causing of pain or
suffering by claiming that it is done in a “good”
cause, If it is claimed that it is sometimes essential
that certain pain and suflering must be caused to
achicve a “good” result, then [ think that cither the
result aimed for is not really good, or, if it scoms to
bz, then we should spend out efforts on tedreanizing
things so that pain and suffering necd not be caused
in achieving the result. That sounds all very well—
and vague-—in the abstract, but I mention it siraply
to try to indicate from what view point I am writing.
I express it in this vague way because I do not want
to describe it by a simole label, Labels, like “liberal
humanitarian™, “conservative”, “radical”, etc., are
really meaningless, unless related to something very
spcciﬁc, and used between people who kniow what
each other means by the label.

T tead to be sympathetic towards Mary because
when 1 think about her preconceptions (i.c. the
things that she accepted as ultimutely truc and right)
I feel that they are understandable after her up-
bringing, and in the circumstances in which she
found herself. Thus, allowing for these things, I tend
to look at the human being underneath them and
ask—**Given such a view of the world, and accepting
such preconceptions, how did she behave 2 It ssems
to me that Mary displayed a lot of admirable
qualitics. She bore suffering with considerable
courage—-and she certainly had more than her sharc
of suffering. Despite her terrible childhood, so full
of emnotional torture, she was not wholly embittered
by it and that, T think, mus: have taken a lot of
strength of character,

Because of her preconesptions, about the right-
ncss of Catholicism and the fact that the only way
to save people’s souls was to burn heretics, she used
her admirable qualities towards bad cnds. But as
with a tyrant whe, when cornered himsclf, fights
gallantly to the last, one cannot but admire her
courag, her eneray and strenath of character, These
are occasionally “virtues” which are evident in
people we describe as “mad”—as people describe
Hitler as mad for example—--but I den't think Mary
drew her cnergy from madncss, though it ssems
undeniable that she was emotionally immature—
which is hardly surprising after what she had to go
through in childhood and adolescence.
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PRESENTATION BOOKLETS

1. History
2. Botany

3. Economics

Pages of booklets are designated by increased spacings between
paragraphs.
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APPENDIX B

Histery

The tragic life and reign of Mary Tudor, A“tragedy”
can be defined as the destruction or failure of a
sympathet.c character because of one weakness. In
this scnse Mary's reign, and indeed her whole life,
can be viewed as a tragedy. Her “weakness™ (in the
dramatic sense; she certainly considered it her
strength ard consolation in reality) was Catholicism,
tinged as it was for her with loyalty to Spain.

Her youth was filled with memories of her father,
Henry VI, rying to get a divorce from her mother,
Catherine of Aragon, in order that he might marry
the young Anne Boleyn, with whom he was in-
fatuated. Thereafter she watched the destruction of
the reiigion she loved and had taken solace from,
Laier she had to sufier the horror of betng declared
illegitimate so that her half-brother, Edward, should

succeed to the throne rather than she.

But after it all, even after the gallop towards
Protestantism of Edward's reign, she did inherit the
throne. She became Qucen, with all the powers of
the English monarchy in her control. She was no
weakling; she had courage and had determined how
she would use the power that fell at last into her
hands. The problems were clear to her mind, and
she tackled them with strength and vigour. Yet,
somchow, like everything in her sad life, nothing
went right,

One of the words which secms to sum up so much
of Mary Tudor’s reign is “irony”. She was courage-
ous, intelligent, and—in all but religious matters—a
merciful and gencrous woman. But her religious
intolerance and the forcign policy she insisted on
pursuing, despite the advice of her Council and
Parliament, brought about onc of the most danger-
ous rebellions of the century, hatred for the Church
she loved and for herself, and the failure of all her
hopes.
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Female, Catholic and Spanish, Mary Tudor was the
first woman to have undisputed rule over England.
Previously Matilda, in the twelfth century, had been
the only woman to lay claim to the throne, and her
“reign” had been spent in continual fighting with
her cousin Stephen. That period of history was
remembered as “The Anarchy”, and, associating the
rule of a woman with fighting and chaos, it was with
some forcboding that men in the mid-sixtcenth
century looked forward to the rule of another
woman,

Mary was the duughter of Catherine of Aragon

and was proud of her Spanish ancestry. She was also
proud of her Catholicism, and passionately devoted
to the idea—which she scems to have considered a
“vocation™—of returning England to the flock of
the papal shephierd. She came 1o the English throne
at a critical moment in the struggle between the
Habsburg and Valois houses, and Mary's Spanish
preference was @ decisive factor in committing
England to a further [ruitless and damaging part in
the battle between the great powers of Europe.The
alliance which she formed with the Emperor Charles
V, cemented by her marriage to his son, who was to
become Philip 11 of Spain, was perhaps appropriate,
as her father and mother had been married to
cement Henry VIDs alliance with a Spanish monarch
half a century earlier,

Patriotic Englishmen were worried that such an
alliance would simply rcduce England to a Spanish
colony, and they were to sce their fears proved.
justificd by the events of the next few years, Almost
every member of her large and unwicldy Council
opposed Mary's marriage, and it was only by show-
ing that she had inherited not just the Tudor intelli-
gence, but also their ferocious will and violent
temper that she managed to threaten and persuade

‘them all, one by one in private meetings, to accept

her wishes,
B-2
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Stephen Gardiner, for so long near the centre of

power yet never given the positions that his talents
warranted, found himself at last as the Qucen's
chief minister and Chancellor of England—having

- been released from the Tower to take up his new”

honours. *le had spent many years out of office
because o™ his Catholic beliefs, and also because
Henry VI never really liked or trusted him, Henry
had found his grufl, outspoken manner, which too
often verged on the border of boorishness and rude-

ness, not at all congenial. His Catholicism had -

carned him a place in the Tower during the rule of
Northumberland and now, ironically, at last in
power, he found his time and encrgy being spent on
restraining a monarch ‘who was a more radical and
passionate Catholic than himsclf, While by no
means renowned for diplomacy himself, at least he
was able to sce that his neav sovereign’s attempt to
drag England headlong back to Catholicism would

have to be handled with a delicacy and caution
which Mary only too clearly lacked.

Opposition. Another of the ironies of Mary’s reign
was the fact that she inherited the title of Supreme
Head of the Church, and she was to find that in
England the statute law of Parliament scemed to
count »or more than her view of God's law; and the
Parliament who gave her father the title refused to
remove if from her. Gardiner prevented her simply
declaring all Henry's and Edward's religious legis-
lation nuil and void, and managed thereby to avoid
possible rebellion. While religious feeling might not
have been the well-spring of such revolt, the dedi-
cation of so many lords and gentry to their Church
lands and property easily could have been.

The first Parliament of her reign quickly showed
the tenor of fecling about the issues which faced the
country. It was made very clear that while.a return
to Catholic doctrine could be won easily, there was
to be no rcturn of Church lands, Parliament, whose
confidence and power scems to have been greatly
increased by bemg the instrument of the Reforma-

tion in the 1530s, and so being one of the anchors of .

the governments during Edward’s reign, scnt a
complaint to Mary about her proposed marriage to
Philip. Mary’s reaction was simply to push ahead
with the marringe, which was celebrated by proxy

in Qctober of 1553,
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Mary’s mercifulness prevented large-scale execu-
tions for the plot hatched by Northumberland to
deprive her of the thione. Only three dicd for that
treason. ier concern was not with the laws of
England but with the laws of God, as she saw them.
During the first months of 1554, however, one of
the most dangerous revolls of the century took place.
Tt was not the bizgest or most widespread, but it
was led with determination, and clarity of purpose,
and it took place close to London, Sir Thomas Wyatt
fed 3.000 men of Kent on the capital. Finding
London Bridge defended, the group passed up river
and crossed the Thames at Kingston, and from there
marched on the city. Wyatt and his followers were
motivated by opposition to Cathojicism, and &
resentment against the Spanish marriage which they
felt would be disastrous for England. The rebe.

forces got right to the walls of the city, and were only
overcome with difficulty in confused street fighting
ceatred on Fleet Street,

Mary was again reluctant to allow executions to
follow for mere acts of treason, but the counscls of
Gardiner and the powerful though distant voice of
her father-in-law, the Emperor Charles V, prevailed.
Wyatt and many followers were exccuted in London
and Kent, The lovely and innocent Lady Jane Grey
and her husband, Northumberland's son, were sent
to the scaflold aswell. Mary's youngsister Elizabeth,
in whose name Wyatt Jed his rebellion, was perhaps
fortunate not to find hersclf on a scaffold with her
champion. The result of thie revolt was the opposite
of what was intended, Instead of overthrowing
Mary, it made people realize that the danger of
anarchy was still very real, and so support for her
and, rcluctantly perhaps, her policies was rein-
forced.

Mary was 37 yeats old on her marriage to Philip,
and her hope to keep England faithful to the Church
of Rome (once she had reestablished England’s
obedicnce to the Pope and the Pope's forgiveness of
the stray sheep) rested on her providing an heir to
the throne. If she died without a child, her sister
Elizabeth would succeed, and Elizabeth’s religious
feelings were most suspeet, In July 1554, Philip at
last arrived in person, and the marriuge was cele-
brated to less than warm rejoicing throughout the
country. But Mary was, for a while, happy. She
Joved her husband, and scemed unaware that he did
not love her in return,
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"The imposition of catholicism. Mary's constant pre-
occupation was the return of hercountry to Catholic-
ism. By her authority as Supreme Head of the
Church—a powsi she felt was contrary to the laws
of God—-she had reversed the religious advances of
Edward’s reign, She had also ¢jected thousands of
clergy for heretical opinions, and for wking wives.
The more advanced and powerful Protestants had
been removed from their bishoprics and mercifully
given time to flee to the Continent, which large
numbers did, They went to centres of the Contin-
calal Protestant Reformation, and there learned
more extreme doctrines and gathered a new and
passionate enthusiasm, which they were to bring
back to England after Maiy’s death, Others, how-

ever, stayed and were to form the core of the niost
prominent Protestant martyrs of the reign, Cranmer
himself was in the Tower charped with trenson,
Hooper, Ridley and Latimer also stayed to face
whatever was to come,

Cardinal Reginald Pole was made the Pope’s
Legate, committed with the task of returning Eng-
land to the body of Christendom. Pole, himself
English and related to the royal housc, was perhaps
as bad a choice for this delicate job as could have

een found. Like Mary he was personally kind and
mereiful, but also like Mary he was a religious
fanatic. Fe was unwilling to aceept any compromise
and it was only after the greatest cfforts by Charles
v and the more reatistic English ministers, inciuding

‘Gardiner, that Pole accepted that there would be no

return of Church lands before England could be
received back into the Roman fold. In November
1554 Pole reached England, and Parliament showed
its repentance by repealing all the anti-papal legis-
lation passed since 1529, and on its knees received
the Pope’s forgiveness.
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Mary and Cardinal Pole were determined to
obliterate the Iast vestiec of heresy in England. and
thought the best method to achieve this end was by
force. They felt that only by such means—Dby
destroying the bodies—would it be possible to save
English souls, and they also thought it would only
nced a few burnings to bring the rest of the Protest-
ants cowering back to the Roman Church. So, carly
in 1555 the heresy trinls began. Most of the 300
victims of Mary's religious fanaticism were from
the Jower classes. Hardly any gentry or nobles, who
were not also cleries, found their way to a marlyr's
death. Cranmer, Ridley, Latimer and Hooper pro-
vided the most prominent Protestant martyrs and,
as Latimer predicted to Ridicy while the flames
cnveloped them, the toreh that was lit there was to
spread seross England,

Mary had done the unforgiveable, England was
used 1o seeing the law employed in the disposing of
men who were a danger to the throne, Even men
like Thomas More could be executed by the Crown
and there would be nttle disturbance, because a
quick and violent death wias onz of the risks attached
to being close to power and wealth in these times,

Order was always on a delicate balance, and royat
nower was the guarantee of that order. If any man
threatened that power, he threatened the stability
of the country, and for such a threat the penally
was death. But Mary was not playving according to
the accepted rules. She was burning ordinary com-
moners who were no threat to her throne, for their
religious opinions, 1t was just what so maay had
most feared. Even though Philip tried to restrain his
wife and Cardinal Pole in their zeal, English people
had indelibly drawn on their mind the fact that such
cruclty was typical of foreign, Spanish, practice. It
was not English. Spain and “‘Catholic” were be-
ginnine to be associated in English minds too, and
Mary, in giving the Protestant Church its 300
martyrs, was laying a firm foundationyor the loyalty
to Protestantism and the deep antagonism to
Catholicism which was to be typical of England for
centuries,
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Towards a bitter end. Latein 1555 Stephen Gardiner
died, having understood the futility of the burning
of herctics. By his death onc of the few restraining
influences on Mary was removed. Mary's tragic life
had still three years to rui, Her husband Philip had
left her to go and take over his inheritance, Spain,
There was no chilc to inherit the throne. And things
ot worse.

Pope P:ul IV quarrelled with Philip, excom-
municating him, and later quarrelled with Pole,
depriving him of his position as Papal Legate in
England. Such distress to Mary was aggravated
further in 1557 when the war between Spain and
France was renewed, Philip returned to England to
persuade his still infatuated Qucen to lend her
country’s help to his cause. Overriding all objections
from her Council, Mary continucd to fulfil the worst
fears of her subjccts. Without any reason, from an
English point of view, war was declared with France
and desperate and illegal measures were resorted to
in raising the money to pay for the absurd adven-
ture. Englishmen saw their country used to further
Spain's intercsts and worst of all, they saw their
country sacrificing its own interests for Spanish
ones. Early in 1558 England’s last posscssion on the
Continent, Calais, was overrun by the French. Since

the decline of the wool trade which jassed through
Calais, that foothold on the Continent had been
merely un expensive burden, not in any way repay-
ing the cost of its upkeep and defence, except in
prestige and pride, With the loss of Calais, it was
English prestige and pride that were broken, and all
the reculting anger and bitterness was turned on
Mary.

A1l these disappointments in the thiros she most
wanted broke her heart, The child she was still
desperately, almost hysterically, hoping for was not
to come, and it was clear to all that soon England
would have a new Queen. Mary dicd in November
1558, and her ally Cardinal Pole died within hours,
The return to Catholicism died with them, and
England waited in doubt and not a littls 1ear to see
what the 1eign of the fifth Tudor would vring.
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APPENDIX B--CHontinued

Botany

About the nearest approach to utter simplicity that we can find in
living organisms appears in a small and decidedly inconspicuous group
of plants known as the blue-green algae. From this group we have
selected nbout the simplest of all, a uricellular form belonging to the
genus Glococapsa. The haidy of a single Glococapsa plant is far too sm all
to be seen by the naked eye; we must examine it, under the high power
of the microscope to get any adequate idea of its structure, When we
look at it in this way, we see a tiny, nearly spherical body, consisting
of a wall inclosing a mass of granular material, Actually this material,
which looks granular, is of a jelly-like consistency and is nothing more
or less than protoplasm, the essential living substance, the truly liv-
ing part of the body of every plant and animal, But the proloplasm
that we eoe in the body of Glococapsa should be thought of not merely
as o certain amount of the living substance but as being organized into
a definite unit which we call the cell.

~ 'I'he surrounding wall, which is merely o lifeless product of the pro-
toplasm itself, has its functionin maintaining the shape and providing
protection for the living substance within. The type of wall that we see
ig n foature that serves fairly well to distinguish plants from animals.
The organized protoplasm of plant cells (but not of animal cells) is
inclosed by cell walls composed exclusively, or in the main, of cel-
lulose.

Probably no concepts have been more significant and fruitfulin the
development of biology than those that are ineluded in the so-called
“eoll principle.” Robert Hookin 1665 observed the units of structure in
cork, and, since these tiny structures reminded him so much of the
cells in a penitentiary, he gave thera that name. Later, in 1838,
Schleiden observed that plants were coruposed entirely of ¢ells, and the
following year Schwann made the sume pronouncercent for animals.
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Fhoe expression “ecll principle” includes two component concepts:
(1) that the hodies of all plants and animals are composed of cells, and
(2) that new cells are derived only by the division of pre-existing cells.
"The higher plant:s and animals, such as ourselves, have multiceltular
bodies, with sometimes as many as several billion cells structurally and
functionally co-ord:nated in the body of a single individual. Cells of
higher plants vary hetween 1/250 and 1/2,500 inch in diameter, while
some of the very smallest cells of bacteria may be only 1/25,000 inch -
in diameter. It has been estimated that a single mature leat of anapple
tree contains 50,000,000 cells. If we multiply this figure by 6,000—the
approximate number of leaves on an average-size apple tree—we can
arrive at o figure for the total number of cells in the leaves, but this

does not include the cells in the fruits, stems, and roots. Many of the
simpler plants and animals, however, have bodies that are unicellular.
Glococapsa falls into this category, for the entire individual consists of
only onc cell, This, 1hen, is one reason {or regarding Glococapsa as per-
haps our simplest plant; but this recason alone would not suffice, for
there are actually many thousands of plants and animals which are
one-celled bodies. | '

Glococapsa is bluish-green in color; this is the effect of two soluble
pigments, a blue pigment called phycocyanin and a green one,
chlorophyll, which suffuse the protoplasm. The blue pigment is a
comparative rarity in the plant kingdom, appearing in the blue-green
algace and but rarely in the red algae. Its function is not well under-
stood, but it may facilitate the manufacture of food in these algae
under the limited light conditions in which they usually live. Chloro-

phyll, however, is as famous as any substance in the biological world.
Present in all green plants, it has the remarkable power of enabling the
plant to manufacture food out of materials which themselves possess
no food value. Chlorophyll bears a remarkable similarity to hemoglo-
bin, in the blood of animals. A plant that is chlorotic, that is, losing
its green color and becoming yellowish, may have is color rapidly re-
stored by supplying it with iron. Similarly, when a buman becormes
ancmic beeause his hemoglobin percentage is low, the administration
of iron often stimulates the production of hemoglobin and restores
color to the blood.

Green plants are indépendent organisms, for they are capable of
maintaining themselves in the absence of other forms of life. Here we



see & second reason for regarding Gloeocapsa a3 primitive; the carliest
organisms must have been independent, They could not have parasi-

~ tized something which did not exist. Once again, however, the cri-

terion is not decisive, since this same independence is characteristic of
most of thie members of the plant kingdom,

In nature, Gloeocapsa lives at the bottom of shallow pcols of fresh
water. Some of this water diffuses through the cell wall into the proto-
plasm, along with a certain amount of carbon dioxide, which is dis-
solved in the water. Qut of these two simple raw materials, the energy
supplied by sunlight, and by virtue of its possession of the green
chlorophyl}, the protoplasm manufactures food for itself.

Living protoplasm is a going concern, always in a dynamic state.
It is constantly in motion, carrying the granules and cellular inclusions
to various portions of the cell. As we shall sce later and as can be dem-
onstrated in the laboratory, the chloroplasts in the cells of higher
plants are circulated within the cell by the streaming protoplasm so as
to place each plastid for a time in the most favorable light position.
Like a running motor, the cell demands a continuous supply of fuel.
Otherwise it will stop running, and death will occur. Tor fuel theliving
organism can make use of only a limited class of substances—sub-

stances which not only contain energy but contain it in a form that

can be released and put to work by the organism. This is the category
of substances that we refer to as food. Glococapsa manufactures its
own food and consumes the larger part of it as fuel to keep its proto-
plasm alive. '

Some food is stored up against a future need. If this were not the
case, the plant would probably die under those conditions (notably lack
of sunlight) which prohibited food manufacture. Among the higher
plants, ¢pecial storage depots are usually present. Most plants store
their excess foods in the form of carbohydrates; animals store mostly
fats. Glococapsa, however, can do no better than to store a certain
amount of food rather diffusely through its protoplasm, since it hasno
specialized tissues. - - '

A portion of the manufactured food is devoted to growth, Dispiay-
ing the power which more strikingly than any other distinguishes the
living from the non-living, Glococapsa converts part of the food into
additional protoplasm. Protoplasm, of course, is a very complex sub-
stance made up of carbohydrates, fats, proteins, minerals, and other
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compounds. Its praduction involves not merely transformation of the
food but also the rddition of certain other chemical elements that are
available in the surrounding medium. The resulting growth appears as
an increase in the size of the Glococapsa cell, with a gradual stretching
of its rather elastic wall and the production of new wall substance by
the protoplasm. Growth must also include repair. In many-celled or-
ganisms some cells of the body are frequently lost, either by accident
or in the course of the ordinary life processes. Repair may be thought
of as involving the same fundamental transformations of fond as occur

in conneetion with growth. Growth, however, brings anincrease in the

size of the bady, which is not the case in repair. In a single-celled or.
ganism such as Glo:;ocapsa the phenomenon of repair should doubtless
be admitted as a hypothetical proposition, but it would be difficult to
demonstrate in such a simple plant,

In the main featiires of food manufacture and food use, Gloeocapsa
does no more or less than any green plant. Its uniqueness lics in the
fact that it accomplishes all this with a cell that is exceptionally
simple. The protoplasm of Glococapsa is homogeneous; all parts of the
protoplasm appear to be the same, and apparently all parts engage in
the various life activities. It is this simple, undifTerentiated protoplasm
that provides our third reason, and our best reason, for regarding
Glococapsa as one of our simplest plants.

The fourth reason appears in connection with its reproduction. Un-
der favorable conditions Glococapsa continues to grow rather steadily.
When the cell basreached a certain size, it simply pinches intwoin the
middle to form two small “daughter cells.” These daughters round out
into separate spheroid cells, each with its owr elastic wall, and the two
remain together, along with the rest of the plant’s cells, within the
common outer plant wall,

This is the simplest conceivable type of cell division, and we speak
of it as reproduction by fission. Two individuals now exist where
before there was but one. Reproduction could be no simpler than this
so that there we have reason No. 4 for regarding Glococapsa as repre-
senting the extreme of simplicity.

The two new individuals proceed to earry out their Eves quize inds<
pendently of each other. Later they repraduze according 10 vhe samea
simple program—probably not much later, for in such simple forms

the “life evele” fi.e., the sequence of events that attends from a given
stage in one greneration to the corresponding stage in the next) is very

brief. Under highly favorable environmental conditions, one genera-
tion in some of the blue-green algae may be consummated in less than
one hour's time, Perhaps we should eite this feature, too, as o criterion
of primitiveness for Gincocapsa. Certainly it is a prevalent condition in
simple organisms, while the more complex bodies of higher forms must
pass through quite a succession of stages before they bocome mature
and capable of reproducing.
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In the higher plants special reproductive organs are dif ‘erentiated
from the vegetative body, but in a blue-green alga, with its singh?-
celled body, no such differentiation is possible. iere reproduction is
accomplished by simple division of the vegetative body itself. We refer
to the main body of any plant—the part that carries on the ordinary
life processes, or “vegetative’ processes—as the “vegetative body.”
The term is as applicable to a one-celled plant as it is to the higher
forms. Thus we say that reproduction of Glococapsa is by vegetative
multiplication, as reproduction by fission is called in plants. .

In this connection the point should be made that Glococapsa is
primitive not simply because it reproduces by vegetative multiplica-
tion but because this is the only mode of reproduction it possesses.
Actually, many of the higher plants, while introducing new and more

specialized methods of reproduction, retain as well the power of vege-

tative multiplication, so that at times they produce new individu.nls
- through separation from the parent body of groups of cells which
appear to be ordinary vegetative cells.

One of the characteristics of blue-green algac as a group is the pro-
duction.of rmucilaginous sheaths. Glococopsa is no exception, for
apparently the outer part of its eell wall becomes changed (through
some action of the surrounding water or by an accumulation of meta-
bolic waste products) into a transparent covering. Commonly, two
daughter cells will remain side by side, stuck in the matrix which is
provided by the old mucilaginous sheath of the “parent,” and often
the old sheath persists to hold four “granddaughters” together. The
two or four cells s0 associnted are, however, mutually independent, so
that we refer to such a formation asa “colony’ rather thon as a many-
celled individual, Jf any agency breaks up the eolony, the individuals
will apparently live whun separated quite ns successfully as they had
lived side by side (Fig. 1).

- Although most blue-greens share with Gloeocapsa the several fen-
tures of simplicity that we have described, the form of colony produced
by others is somewhat more complex. Very often thousands of individ-
ual cells are stuck together'in a transparent mucilaginous matrix
which represents the combined output of all of them. In nature, there-
fore, the blue-greens are most commonly encountered in the form of
slimy masses (spheroid or amorphous) growing in shallow fresh water
or upon damp rocks. Some, however, grow in salt water and some on
damp soil and the moist bark of trees. One of the members of this
group is responsible for the characteristic color of the Reid Sea—show-
ing that “blue-green” algae may sometimes contain a conspicuous red
pigment, phycoerythrin, as well, They grow successfully in hot
springs at a teinperature far heyond that which most other plants
could endure. Around the ho. springs and geysers of Yellowstone Na-

‘tional Park there are so-called sinter deposits, and in connection with
these there is a plentiful growth of blue-green algae. These forms are
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able to resist not only great heat but also extreme cold. They can also
tolerate great dryness and strongly alkaline water. Altogetl-er, the re-
sistance of this group exceeds that of all other plant groups, save only
the bacteria. The relation between their universality of d'stribution
and their high resistance is an obvious one. ITow these two characteris-
tics are related to the simplicity and antiquity of the grou) ‘provides
an interesting field of speculation. .

The closest relatives of blue-green algae arc apparently the bacteria,
with resemblances which impel most biologists to place the latter in
the plant kingdom. Aside from this, it is diflicult to place the bacteria,
for the group displays a mixture of plantlike and animal-like charac-
teristics. Like the bluc-green algae, the bngteria bave single-celled
bodies and undifierentiated protoplasm; like the blue-greens, they re-
produce by simple cell division (vegetative multiplicaticn), multi-
plying very rapidly under favorable conditions; and, like the blue-
greens, many of them have extraordinary powers of resistance. In
truth, bacteria excel blue-greens in this respect; in the spore stage
some are able to survive in boiling water for several hours.

The big difference Jies in the fact that most bacteria lack chloro-
_phyll and eannot manufacture their own food. Hence they arc usually
“dependent,” directly or indircetly, upon other living organisms. The
combination of dependency, ubiquity, high resistance, rapid multipli-
crtion, wanl mivroscopic (or even ultra-microscopie) size makes this
group the great discase-producer among man and other organisms.
I'or this and other reasons bacteria are of tremendous economic im-
portance, and in recognition of this imporlance most universities now
maintain distinct departments of bacteriology. We shall return to bac-
teria in chapter 10, in & context that will bring out more clearly the
significant roles that they play in the organic world.
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APPENDIX
APPENDIX B--Continued

Economics

PRESENTATION .

The cloth trade. Throughout the Middle Ages the main English export had
been wool. English wool was the best in Europe and had been highly
prized on the Continent, where it had formed the raw material for the
great cloth industries of Flanders and Northern Italy. But during the
century and a half before Henry VII came to the throne, England had
‘been developing a cloth industry of its own. By Henry VIII's reign, the
FEnglish carried about ten times more cloth than raw wool in the great

twice or thrice yearly shipments to the fairs in and around Antwerp.

The cloth was sold in lengths - officially 24 ybrdd long, but often
quite a bit longer. There was really little standardization despite
of ficial attempts to impose it. Besides the woollen cloth which made up
the bulk of -the exports, there were a variety of other different sorts
and qualities of cloth; light kerseys, coarse 'dozens', friezes, and
the northern "cottons' which were much cheaper materials.

The growth of the cloth trade throughout the first half of the
sixteenth century was steady and, until the hoom .tollowing the debase-
ment of the coinage, which we will consider later, just short of spec~
tacular. Early in Henry VII's reign about 50,000 lengths of cloth were
exported per year. By the last years of Henry VIII's reign about 120,000
were taken over to Antwerp, and even more were sold during the boom
years.

To feed this cloth industry, it has been estimated there were three
sheep to every person in England. The trade in cloth was an easy and
profitable one and consequently it grew steadily, until the whole
ecconomy was heavily dependent on the sheep. A large proportion of the
population relied on the state of ‘the wool and cloth trade for their
livelihood: from shepherds to those involved in the cloth industry,
from cloth-dealers to the Merchant Adventurers.
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The wool travelled from the backs of the sheep to be made up into
cloth by either workshops in the towns controlled by the gilds, or, as
was more and more frequently the case, by individual workers in the
country outside the gild restrictions. Those outside the towns and gild
control were able to work with just the nceds of the markets in mind.
The gilds tried to ensure that the cloths made up by their workers were
then 'finished' (dyed and made up into articles of clothing) by other
menbers who were traditionally involved in 'finishing' processes. The
trouble was that foreigners had little respect for English 'finishing'
and much preferred .to buy raw cloth. Thus the country workers found
that the cloth-dealers who bought up cloths around the country for de-
livery to Blackwell Hall — the Merchant Adventurers' headquarters in
London - preferred to buy from them, because they were not restricted
by gild regulations and were quite happy to produce unfinished cloths.

The government too tried to ensure that English 'finishers' should
work on English cloths before they were taken abroad, and laws were
passed at regular intervals to prevent too big a proportioun of unfinish-
ed cloths being exported. The merchants, who knew what their markets
wanted, simply ignored the legislation.

From Blackwell Hall the cloths would be carried across the North Sea
by the Merchant Adventurers, or by men they hired, and taken to the fairs
around Antwerp. There they would be laid out omn specific days and buyers
from all over Europe would come to look them over. The wool which stare-

. ed on the back of an English sheep might finish up on the back of almost
anyone 1in Europe. '

Profits were good for the Merchant Adventurers. Their money was made
on the sale of their cloths abroad. They made little on the goods they
sometimes bought in Antwerp and re~sold in England. During the 1520's
and 1530's the average profit seems to have worked out at between 15 and
25 per cent. This meant that a man could expect to double his money in
four or five years. )



All this growing prosperity, however, was precariously based. It
depended almost entirely on the sale of a single commodity = cloth - in
a single market, and if anything went wrong with that market, or with

the commodity, the whole economy would be in trouble. This is just what
happened.

The trade might have continued in its dull, routine and profitable
way had it not been for the dramatic effects of the rise in prices which
was being felt all over Europe, and Henry VIIL's debasements of the
currency which brought the English economy to the brink of chaos.

_The company and politics., A "Merchant Adventurer" was one who traded

with foreign parts. The Company of Merchant Adventurers, formed half way
through the reign of Henry VII, consisted of those men who controlled
the cloth trade. Their aim in forming the Company was to ensure that no
merchant not belonging to their Company should get any of the profits
from trading in cloth., They tried to keep out other merchants by fixing
the fee for membership so high that none of the less wealthy merchants
from ports outside London (known as ''cutports') could afford to pay it.

Henry VII had to intervene and reduce the fec, but in so doing he
acknowleged the right of the Company to charge cne. There was some
justification for a reasonable fee, because the Company had to pay for
the vpkeep of various offices and centres in London K and others in
Antwerp (London dominated the cloth trade, as it dominated all foreign
trade by this time. All the other ports together handled only about 1/10
as much trade as London.). As well as the Company's need to finance
various offices, it was absolutely necessary to have a strong organiza-—
tion to back up commercial ventures at that time. The individual
merchant stood little chance of surviving against the trading organiza-
tions — like the German ianseatic League in the Baltic, or the
Venetians in the Mediterranean - and a trader putting into a port which
a trading organization felt was "theirs" mighe find himself negotiating
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by cannon.

The Merchant Adventurers were not a Company in the sense we tand to
understand the word. They were unlike the joint-stock cowmpanies ( of
whose development we will see the beginnings ) in that they traded
individually. They did not pool their resources, except on occasions
when they hired protective ships when there was danger from pirates.,
They bought individually from sources they found for themselves, and
tliey negotiated their buying prices separately.Ounce across in Antwerp
they sold their cloths separately, and decided for themselves whether
or not to invest the money they made i other goods which they could
import into England and sell when they got back.

At the end of the fifteenth and beginning of the sixteenth centuries
everything seemed to be going well for the Merchant Adventurers. In 149¢€
Henry VII had negotiated a favourable trade treaty, the "Intercursus

Magnus', with the Archduke Philip of Flanders, which was to benefit the
Company enormously.

A further advantage the Merchant Adventurers enjoyed during Henry
VI1's reign was the smallness of the customs tax om cloth. During the
Middle Ages Kings had continually increased the tax on wool, till by
1485 the tax amounted to about one-third of the value of the wool itself,
whereas cloth which was a relative newcomer to the custons was taxed a
barely noticeable 3 per cent. ‘ '

The price rise and debasements. During the first decades. of the six=
feenth century rngland esperienced a gradual price rise. The price of
goods depends on the relationship between money avallable and goods
available, If there is not much money but plenty of goods prices are
low., If there is a lot of money But not many goods prices arc high.The
causes of the sixteenth century price rise, like any large scale
economic event,avre very comwplex and even now not fully undaerstood. Lae
clear cause, however, 1s traccable, That was tke influx ¢f 3ilver to
Spain from her newly-won territories in the Ametrizas. There was no
increase in the production of goods in Spain, so the increased amount
of money availabie led to an inevitable rise in prices.
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This situation made trading with Spain very profitable. During the
1520's the rise in prices was affecting Spain before other countries,
" so an English merchaat could buy goods cheap in England and sell them
at the higher price normal by then in Spain, Thus the English merchant
made his normal profit and also the difference between prices in Spain
and England. "

Because of the heavy trade between Flanders and Spain it was not.
long before the price rise hit Flanders. The supply of money increased
in relation to the supply of goods because the Flanders merchants took
goods to Spain and brought their profits home. The increased output of
the German silver mines had the same effect. Again the English merchants
stood in a position of advantage. As the price rise in England was still
less rapid than in Flanders, the English merchants could continue to
buy goods relatively cheaply in England and sell them for the higher

prices prevailing in Flanders.

This state of affairs continued throughout the 1530's when, despite
gome early trouble with the Emperor, Charles V, ruler of Flanders the
Merchant Adventurers enjoyed smooth and profitable business. They were
helped by the encouragement and policies of Thomas Cromwell,who himself
had ?een a merchant and had close connections with the Adventureré. The
growing prosperity and wealth of the English merchants, and most of
those connectgq with cloth and wool, began to drive English prices up
ever more rapidly -~ to the consternation of those who were gaining noc
profits to compensate for the increascs in prices.

. After the execution of Thomas Cromwell in 1542, Henry VIII took upon
hnmself the responsibility for guiding the policies of his realm. The
economic pulicies he pursucd were short~sighted and disastrous. Invelv-—
ing himself in costly wars, he quickly exhausted the fortune Cromwell
haq made avallable to him, and so adopted the plan of debasing the
coinage., He reduced the amount of silver in the coins, keeping the
séllver thus saved rn his Treasury. Since the coins were now worth less
more had to be given thau before for the same amount of goods.Witli che’

B-18 116

== }‘f, Dl bR e



demand fov the/ goods on the market steadily ilncreasing as the merchants
bought mote foér shipment overseas, priies rose dramatically, causing
wonfusion and havoc throughout the country.

One immediate result of the debasements however was that the Merchant
Adventurers gained enormously. In 1522, the £ English was worcth 32/-
Flemish, but by L1551 atter the devaluations it was worth only 13/4d.
This meant that if an English merchant paid £1 for scods in England he
would, in 1522, have asked 32/-(plus his profit) for them in Antwerp,
whereas 1n 1551 he asked only 13/4d(plus his profitr). So while the
debasement” hit English dumestic trade, they made exporting much easier
since the dealers at Antwerp were able to buy the same goods at haif
the 1522 price.

Because of the cheapness in their selling price, English merchants
found they could sell as much cloth as they could carry, and there were
complaints from abroad that short sizes and inferior cloth were being
sold: zn indicacion that English merchants were taking across evecything
they could lay their hands on, sure of a ready market,

But in 1551, after social unrest and riots, the Government took steps
to reform the value of the English coinage. Once this had been done 1t
hecame much movre difficult for the merchants to sell their goods because
the carlier situation was now reversed. During the boom years the
rerctants had encouraged the expansion of the cloth industiry, and 1t had
responded by increasing its output enormously -~ only to discover wn 1551
and the following years that there was suddenly no market for the
increascd output. Producers were angry, many independent cloth mikers
ruined, and cven the merchants, finding themselves with more cloth than
they could sell in the normal markets of Antwerp, were desperare to find
fniew outlets,
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The diversification of trading efforts.Largely because of this crisis,
Ve sce in the 1550's the tirst really adventurous voyages from London
in any quantity. The ease and cnsured profits of the London-Antwerp
trade made the Londor-based Merchant Adventurers reluctant to try

- further abroad. Earlier adventurous trading voyages like those of the
Bristol merchants to Newfoundland, or Plymouth merchants to South
America, were nearly all undertaken by 'outport' merchants who were
excluded from the cloth trade to the continent by the self-protective
polizies of the Merchap: Adventurvrs' Company. |

Esrlier in the century, for political reasons English merchants had
been discouraged from seeking new markets around Africa to the south,and
to the imericas in the west. The Tudor throne had needed the suppert of
foreign monarchs, and so the newly found "empires' of Spain and Portugal
had been left alone. But by the 1550's relations with Spain were growing
worse, despite Queen ‘ary's marriage to Philip II of Spain, and the need
for new markets made snglish sea-men less inclined to respect Spanish
and Portuguese 'property'.

With the trade collapse after the reforming of the coinage came a
gpate of voyages along new routes. Much of the money to pay for thesc
more Tisky adventures came from thz tremendous profits made in the yezars
between the debascments and the reforming of the coinage.

Attempting to find a passage round the north east of Europe to India,
and its snice trade, English merchants found instead the great Russian
Empire, and entered into trading relations with Ivan the Terrible.
Contact wes made with the Levant (the eastern end of the rediterrancan)
where spices from Asia came through to EKurope. With the weakening power
of Portugal in the Indian Ocean, more of these Asian spices were finding
their way overland.

Soon trade was carried on with North Africa and Guinea. Expeditions
went to-North America, again looking foxr a way to India. A new line in
English trade was struck out by Hawkins, who raised money in London for
expeditrions to West Africa to buy slaves from native rulers., He then
crossed to the West Indies or the Spanish Main, where he made large
profits selling the slaves, and returned home with full holds of
American goods.

b+ 4

/

s

.

it



Many of the  expeditions of these years ended in failure, as trad%ng
also involved & possibility of fighting and the probability of becoming
jnvolved in politics. Merchants often had to negotiate rights to trade
from various rulers - for which rights they might have to pdy dearly.
Occasionally, especially in Spanish or Portuguese possessions, merchants
ran into local administratoxs who refused permission to trade, and so
they were left with the choice of simply moving on empty—handed or fight—
ing their way into the ports where there might be people only too ready
to trade with Englishmen, OT aunyone, provided they carried goods that
vere wanted. . - . . %

Protection. After the crash of 1551 and the following years, the .
Merchant Adventurers coptinually lcbbied the governmelt for protection

from the economic consequences of reforming the coinage. Sir Thomas
Gresham brought help in the form of a reorganization of the Merchant
Adventurers' relationships with the State and with the 'Staple' town of
Antwerp (the town at whose markets all the cloth was sold, in exchange
for certain nrivileges). He gave the Company the monopoly in the export
of white cloth for which they had struggled so long. But for these
privileges, protected by the government well into Elizabeth's reign, the
Merchant Adventurers' Company was hoavily taxed — in the same way as the
wool merchants during the Middle Ages. Throughout the latter part of tbe
century tine Company concentrated on consolidating che gains it had won,
trying to p.otect cheir government—given rights from 'interlopers’' who
tried to trade with Antwerp despite the Company's monopoly- Again, over
the problem of interlopers, they turned to the government demanding
protection,
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Later, in Elizabeth's reign, the Company introduced 'stints', That
is, they allowed only a certain amount of cloth to be exported, and by
this means tried to keep prices high and preserve and protect their sure
sales and profits, But while they contirued their routine and,especially
after the destruction of Antwerp in 1576, their slowly declining t.rade

with the nearby continental coast, the foundations of greater things
wvere being laid around the world.

New adventures and adventurers.The 'joint-stock' companies which were
formed in London were made up by men and women risking an investment of
money in expeditions to ali parts of the world. On the completion of the
expedition - if it were successful - the profits were shared cut zccord-
ing to the investments made, or sometimes held over to equip a bigger
expedition. By such means dawkins and Drake found the money for theix
aaventures, Many were just excited by the prospect of quick rerurns from
attacks on Spanish treasure ships, or heopeful that rhey too mighr find

gold and silver somewhere with the ease and in the abundance thart the
Spaniards had.

The step from respectable trader to buccaneesr was not very great io
these times. Every merchant ship would be armed, and what was permirted
in English law night be 1llegal in Spanish. Drake's adventures made pim
a hero at home, and respectable enough to be knighted by the Queen
berself, whereas to the Spaniards to whom he caused terror he was
nothing but a pirate. Those were violent times, and while the force of
law was spreading on land, there was no law on the open sea that
everyone would respect. The law of the cannon ruled.
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APPENDIX C

CHALLENGES AND ESSAY QUESTIONS FOR EACH STUDY UNIT

1. History
2. DBotany

3. Economics
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History Challenges

1. After so much hope to do good for her country when she came
to the throne, Mary finished her life in bitter despair. Using the
cerds, construct a picture of Mary's disappointments. (Place all
the cards that relate to this pradblem in the left bin and those that
don't relate in the right bin.)

2. Previous to Mary's reign, England had intermittently aided
poth Spain and France in their struggle for power. England's in-
volvement cost them dearly because neither Spain noxr France was
willing teo pay much for England's aid. With this in mind, explain
what led Mary to involve England in war with France. (Place all the
cards that relate to this prcblem in the left bin and those that
don't relate in the right bin.)

3. During Mary's early reign England became a Catholic country
again. Explain why during this time, how she was able to return
England to Cathclicism. (Place all the cards that relate to the
prablem in the left bin and those that don't relate in the right
bin.)

History Egsay.

Ss Name Condition C2; C6; M2; M6; SM; S; R; Other

Ss No. Positicn within condition Passage M; E; B; Other

Essay: Mary cwed her throne to popular uprisings in her favor. The
Enclish pecple on the whole, welcomed her as a Tudor and as
richtful sovereign, Yet within five years almost all her
subjects hated her and longed for a change cf rule. Explain
why there was the massive swing in public opinion against
Mary in so short a time.

Spend 15 minutes cnly!
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Botany Challenges

1. How does Gloeocapsa and other blue-green algae repreduce?
(Place all cards that relate to this prcblem in the left bin and
those that don't relate in the right bin.)

2. How does the concept of independence relate to Gloeocapsa?
(Place all cards that relate to this prcblem in the left bin and
those that don't relate in the right bin.)

3. 2ll plants and animals need food to suxvive. Describe how
Gloeocapsa obtains and uses its focl. (Place all cards that relate
to this problem in the left bin and those that don't relate in the
right bin.)

Botany Essay

Ss Name Condition C2; C6; M2; M6; SM; S; R; Other

Ss No. Positicn within conditicn Passage M; E; 1; Other

Essay: List and briefly describe the major reasons for regarding
Gloeocapsa as primitive.

Write for 15 minutes only!
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Economics Challenges

1. Assume that you are trying to argue that the Cumpany was
never really adventurcus. Consider what factors you would use to
prove your case. If you think they really were adventurous , try
nevertheless to construct an argument to prove your case. (Place
all the cards that relate to the prcblem in the left bin aud those
that don't relate in the right bin.)

2. Before 1550 most of the Merchant Adventurers' dealings were
only with Antwerp. After 1550 English trade expanded and English
ships started to sail to ports in the Baltic, Africa, the Americas
and other countries. Why was there such a sudden break out from
the trading with Antwerp that was practiced earlier? (Place all
the cards that relate to the problem in the left bin and those that
don't relate in the right bin.)

3. During the first half of the sixteenth century, the Mer-
chant Adventurers' Ccmpany became one of the most powerful and in-
fluential groups in England. Consider why this Company and its mem~
bers should have achieved such a position. Why did it all happen?
(Place all the cards that relate to the problem in the left bin and
those that don't relate in the right bin.)

Econcmics Essay

Ss Name Condition C2; C6; M2; 1€; SM; S; R; Other

Ss No. Position within condition Passage M; E; B; Other

Essay: The late 1540's mark the high point of the Merchant Adven-
turers' profits, and the trade turnover never again came up
to the level of those boom years. Explain why their for-
tunes declined during the latter half of the century.

Spend 15 minutes only:
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APPENDIX D

EXPERIMENTAL INSTRUCTIONS

1. Instructicns for Mandler Sorting Groups
c-2, C-6, M=-2, M-€

2. Instructions for Group SM
3. Instructions for Gioup S
4. Instructions for Group R

5. Instructions for Group R-2
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Instructions for Groups C-2, C-6, M-2, M-6

You see before you 3 decks of computer cards with sentences

printed on them, a sheet of paper with 30 spaces, and a box with

{2 or 6) bins. All decks contain the zame sentences but in a differ¥
ent order.

Your task in this experiment is to place the sentences of a
given deck intc (2 or 6) meaningful piles. You will begin by sort-
ing the first deck (on your far left) into piles. Ycu will then gsort
the second deck containing the same sentences arranged in a differ-
ent order. Again, you should trxy to sort them into similar meaning-
ful piles. Now, in sorting the third deck (which contains the same
sentences as the other decks), I want you to place the cards into
the same bins {piles) as you did when you scrted the second deck.
This will be easier, of course, if you nhave formed a good organiza-
tion when you scrted the first two decks. 1In sorting, please put
together sentences that seem to you to belong tcgether in terms of
their meaning. Do not base your sorting on sitly things like the
first word, or number of words in the sentence, etec. Outside of this
request, you may use any rule Or critericn you wish to place the
cards in the bins. After you have sorted the 3rd deck, you will be
asked to write down on the sheet of paper all the sentences you can
remermber in any order you wish. To be gocd at remembering, you must
read the cards carefully when you are sorting them.

Specific Instructions

You will be keeping the time it takes you to sort each of the
decks. When I tell you tc begin, look up at the clock and write
down your starting time on the back of the paper with 30 spaces oOn
it. Then pick up the deck on your far lefc and turn it over. Lock
at the first sentence, and place it in one of the bins in front of
you with the sentence facing you. Then lcok at the next sentence.
If this sencence is related to the first, place it in the same bin
so that it covers the first sentence. If it is not related to the
first card, place it in anothe™ bin and start a new pile. Continue
until you have sorted all the cards in the first deck into the
(2 or 6) bine. You should only be able to see the top card on each
pile, and once you have laid a card down you may not move it to
another pile. Immediately after you have finished sorting, lock up
at the clock and write down your finishing time fcr the first deck.
THEN RAISE YOUR HAND, I will then come and pick up the cards you
have sorted. Befcre you sort the 2nd deck, be sure to look up at
the clock and write down your starting time. When you sort the 2nd
deck, sort into (2 or 6) meaningful piles similar to the ones you
formed on the first deck. When you sort tho 3rd deck, try to sort
the cards into the same (2 or 6) bins you did on the second deck.
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Remember that you are going to be asked to write down the sentences

after you have finished the third deck. So xgad the cards as ycu g
are sorting them. Spend 15 minutes, writing dewn the sentences. - :
Time yourself and when 15 minutes has passed raise your hand., I will
then give you a short answer essay question to write on for 15 min-
utes. after 15 minutes has passed raise your hand. The experiment
will then be over.

Remember, when sorting any deck:
First: Write down your starting t me.
Second: Sort the deck into (2 or 6) meaningful piles.

Third: Look up at the clock and write down your ending
time.

Fourth: Raise your hand.

Never shuffle through a pile to see what cards you have been
placing in it.

Do not worry about what your neighbors are doing. They are do-
ing scmething different from you, and it may take them either more or
less time to complete their task than it will take you to complete
yours.

Happy sorting.
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Instructions for Group SM

you see before you 3 decks cf computer cards with sentences
typed on *hem, a sheet of paper with 30 spaces, and a box with two.
bins. All decks contain the same sentences but in a different order.

Your task in this experiment is to sort these cards that relate
to the problem I will give you. Those sentences which seem to you

to help you solve the prcblem, place into the bin on your left. Those

senterces that do not seem to help, place in the right bin. =ach
time yon sort cne of the other decks you will be given a new prcblem
to sclve. Be sure always to place the sentences that relate to the
problem in the left bin and place the others into the right bin.
After you have sorted the 3rd deck, you will be asked to write dcwn
on the sheet of paper all the sentences you can remenmber in any
order you wish. To be goocd at remembering, yocu must read the cards
carefully when you are sorting them. |

specific Instructions

You will be keeping the time it takes you to sort each of the
decks. When I tell you to begin, lock up at the clock and write
down yeur starting time on the back of the paper with 30 spaces on
it. Then pick up the deck on your rar left and turn it over.

Lock at the first sentence. If it is related to the prcblem I gave
you, place it in the LEFT bin with the sentence facing you. If it
is not related to the prcblem place it in the RIGHT bin. Continue
until you have sorted all the sentences in the first deck. Tmme-
diately after you have finished sorting, lock vp at the clock and
write down your finishing time for the first deck. THEN RAISE YOUR
HAND. T will then come and pick up the cards you have sorted, as
well as give you a new prcblem to solve. Before you sort the 2nd
deck, be sure to look up at the ~lock and write down your starting
time. Sort the deck as before by placing those sentences that re-
late to the problem in the left bin. After sorting, be sure to look
up at the clock and write down your ending time. Raise your hand
again and I will give you the 3rd and final prcblem. Remember that
you are gcing to be asked o write down the sentences after you
have finished the 3rd deck. So recad the cards as you are sorting
them. Spend 15 minutes writing down the sentences you can remember.
Time vourself and when 15 minutes has passed, raise your hand. I
will then give yocu a short answer essay question to write on for 15
minuvtes. After 15 minutes has passed, raise your hand. The experi-
ment will then be over.
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Remenmber, when sorting any deck!

»

First: Write down your starting tine.

Tl e

Second: Sort the deck with those sentences which relate to
the problem piaced in the left bin.

Third: Look up at the clcck and write dowrn xxr ending
time.

Fourth: Raise your hand.’

Never shuffle through a pile to sse what cards you have been
placing ir it.

Do not worry about wrat your neighbors are dcing. They are do-~
ing something differen. fran you, and it may take them either more or

less time to complete their task than !t will take you to complete
yours .

Happy sorting!

D~4
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Instructions for Group S

You sce before you 3 decks of computer cards with sentences ‘
printed on them, a sheet of paper with 30 spaces, and a box with two
bins. All decks contain the same sentences but in a different order.

Your task in this experiment is to sort cards that relate to a
prcblem I will give you. You will sort the cards into two piles.
Those sentences wnich seem tc you to help you solve the problem,
place intc the bin on your left. Those sentences that do not seem
to help, place into the right bin. You will then sort the second
deck {which contains the same sentences) in the same manner as you
did on the first deck. How, when you sort the 3rxd deck, I want you
tc solve the problem in the sawme way as you 4id when you sorted the
second deck. In other words try to place the cards into the same
niles as you did when you sorted the second deck. After you have
corted the 3rd deck, you will be asked to write down on the sheet of
paper, all the sentences you can remember in any order you wish. To
be good at remembering, you must read the cards carefully when you
are sorting them.

§gecific Instructions

vou will be keeping the time it takes you to sort sach of the
decks. When I tell you to begin, look up at the clock and write down
your starting time on the back of the paper with 30 spaces on it.
Then pick up the deck on your far left and turn it over. Look at
the first sentence. If it is related to the prcblem, place it in
the LEFT bin with the sentence facing you. If it is not related to
the prcblem place it in the RIGHT bin. Continue until you have
sorited all the sentences in the first deck. Inmediately aftexr you
have finished sorting, look up at the clock and write down your
finishing time for the first deck. THEN RAISE YOUR HAND. I will
then come and pick up the cards. Do not sort the second deck until
I tell you., When sorting the second deck be sure to write down your
starting and ending tines, and to place those cards that relate to
the problem in the left bin and the others in the right bin, After
I have told you tc start the 3rd deck be sure to sort the sentences
into the same piles as you did when you sorted the second deck.
Remenmber that you are going to be asked to write dcwn the sentences
after vou have finished the 3rd deck. So rzad the cards as you are
sorting them. Spend 15 minutes in writing down the sentences you
can remember. Time yourself and when 15 minutes has passed, raise
your hand. I will then give you a short answer essay question to
write on for 15 minutes. Zfter 15 minutes has passed raise your
hand. The experiment will then be over!
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Remember , when sorting any deck: 3

First: Trite down your starting time.

Ao

Second: Sort the deck with those sentences which relate
to the problem placed in the left bin.

Third: Look up at the clock and write down your ending
time.

Fourth: Raise your hand.

Naver shuffle through a bin to see what cards you have been
placing in it. Do not worry ebout what your neighbors are dcing.
They are dcoing scamething different from you, and it may tzke them
either more or less time tc complete their task than it will take
vou tc ccmplete yours.

Happy Sorting!
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Instructions for Group R

You see before you 3 decks of ccmputer cards with sentences
 printed on them, a saheet with 30 spaces, and a box. &ll decks con=

tain the same sentences but in 2 ai Ffarent order. Your task inthis . . . i

experiment is to learn the sentences ¢n the cards. You will begin
by reading cach of the cards in the first deck (on your far left);
and by placing ecach card cne at a time into the box in front of you.
vou will then read and place the cards in the 2nd and 3rd decks in
+the samc manner. After yocu have sorted the 3rd deck, you will be
asked to write down on the sheet of paper all the sentences you can
remember in any order you wish. To be good at remembering, you mast
read the cards carefully when you are sorting them.

Specific Instructions

You will be keeping the time it takes you to sort each of the
decks. When I tell you to begin, look up at the cleck and write
down your starting time on the back of the paper with 30 spaces on
it. Then pick up the deck on your Far left and turn it cver. Look
at the first sentence, read it carefully and place it in the bin in
front of you. Then loock at the next sentence. Read it, and place
it in the bin so that it completely covers the other card. Con-
tinue until you have placed all the cards into the bin. Immediately
after you have finished, lock up at the clock and write down your
finishing time for the first deck. THEN RAISE YOUR HAND. I will
then come and pick up the cards. Before you place the second deck,
be sure to lock up at the clock and write down your starting time.
Then read and sort the cards and write down your erding time. Raise
your hand when you finish and 1 will again pick up the cards. You
can then start the 3rd deck.

Remenmber that you are going to be asked Lc¢ write down the sen-
tences after you have finished the 3rd deck. So read the cards as
you are sorting them. Spend 15 minutes writing down the sentences
you remember. Time yourself and when 15 minutes has passed, raise
your hand. I will then give you a short ansver essay question to
write on for 15 minutes. After 15 rninutes has passed raise your
hand. he experiment will then be over.

Remember when sorting any deck:
Pirst: Write down your starting time.

Secend: Read and place the cards into the bin one at a
time. )

D-7
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Third: Lock up at the clock and write down your ending
time. - _ - , . ‘ ‘

Fourth: Raise your hand.

Never shuffle through a pile to see what cards you have been
placing in it.

Dc not worry about what your neighbcrs are doing. They are do-
ing something different from you, and it may take them either more

or less time to complete their task than it takes you to ccmplete
yours.

Happy Sorting:!

D~8
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Instructions for Group R-2

Read the passacge again in the same way. After you have finished,

T will ask you to write down (on the sheet of paper with 3V lines on
it) all the points made in the chapter that you think are important.
Please write them in snort sentence form. Spend 15 minutes writing
down the main pointe. Time yourself, and when 15 minutes are up
raise ycur hand. I will then give you a short answer essay question
to write on for 15 minutes. After 15 minutes has passed raise your
hand. The ¢xperiment will then be over.

Wl %e b et

i;
3
i
3
|
]

A

i




MEANS ANL - aNUARY DEVIATIONS OF EACH CELL
OF . ."Y ANALYSIS CF V2RIANCE PERFORMED

ON DATA CF MAIN EXPERIMENT

1. Leniently scored data
2. Strictly scored data
3. Sorting time data

4. Essay data
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